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STREET RAILWAY PROFITS in Washington, D. C., 
enter into the dicussion of a bill now pending which 
proposes a local rate of 8 tickets for 25 cts. The 
bill is in the hands of the Senate District Commit- 
tee, and in speaking of it lately to a Sur reporter 
Senator INGALLS mentioned the case of the Wash- 
ington & Georgetown Co. The par value of this stock 
is $50, with $30 paid in. The latest quotation is $225 
for this same stock. The receipts of the Seventh 
St. cable road sometimes run as high as $3,000 per 
day. Senator INGALLS advocates the Glasgow plan 
for future street lines. In Glasgow the companies 
pay a heavy rental for the use of the streets, and 
another certain percentage of income to the city. 
They must also put another percentage into a sink- 
ing fund, an when this fund is large enough to re. 
coup the company, the road becomes the property of 
the city and is operated by it. 


WORKMEN'S CHEAP TRAINS are made the subject 
of a bill now before the English Parliameut. This 
bill would require railway companies entering Lon- 
don to provide proper and sufficient trains for work- 
men to run between 6 A. M. and 8 Pp. M., and to 
charge such fares as may be fixed by the Board of 
Trade. Return tickets are to be sold at a rate not 
exceeding 1 cent per mile or part of a mile, and to 
cover a radius of 12 miles from the terminus. The 
Great Eastern Co. now carries passengers nearly 22 
miles for 4 cts., and the third class season ticket on 
the Midland Ry. costs about 12 ets. per day for a 
24-mile trip. 


THE Boer Repvus.ic, in South Africa, has com- 
pleted its first railway from Kimberley to Bloem- 
fontein, the capital of the Orange Free States. This 
road is to be extended to Pretoria; and when the 
road, now undercontract from Pretoria to the East- 
ern frontier, is completed there wili be direct rail. 
way communication between Capetown and Dela- 
goa Bay, a distance of 1,300 miles. 


THE TWO MOST SERIOUS RAILWAY ACCIDENTs of 
the week were derailments, one near a bridge and 
the other near a trestle; both accidents occurred 
Dec. 18. On the Intercolonial Ry., an express train 
was wrecked near St. Joseph, Que. The train was 
made up of a baggage and mail car, one second- 
class car, one first-class car, and one sleeper. It 
was running at a high rate of speed, and after 
passing St. Joseph station the second-class car 


jumped the track at the end of the station siding, 
on a curve, and dragged the first-class and sleeper 
with it; the mail car and baggage car ahead of it 
were also derailed. The three passenger cars ran 
diagonally along the embankment fr 200 yds., the 
second-class car strixing the western abutment of 
the bridge, which carries the track over the public 
highway at this point; and the front of the car was 
smashed against the stone abutments. The 
three cars turned over, the first-class car being badly 
shattered. Fortunately, the curve on which they 
were running threw the cars away from each other, 
and though the heavy sleeper was carried half its 
length along the first-class car, it ran alongside of it 
instead of crushing through it, as it would have 
done ona straight line. The sleeper was not so 
badly smashed as the other cars. The engine, still 
drawing the baggage and mail cars, passed over the 
bridge, the timbers of which were badly broken up 
by the two cars derailed by the plunge of those cars 
inthe rear. After passing the bridge the mail car 
went down the embankment, having apparently 
turned completely over in its descent. The engine 
and the derailed baggage car continued on, passing 
over a second road bridge safely, and were brought 
tc astandstill a few hundred yards further on, 
Five persons were killed and 7 injured. 


THE SECOND DERAILMENT ACCIDENT was on the 
Wheeling & Lake Erie Ry. near Bolivar, O., neara 
trestle over the Tuscarawas River. The train, com- 
posed of two coaches and a baggage car, was ap- 
proaching Bolivar, when about a mile north of 
the town the front truck of the last car left the 
track just as the engine started across a long trestle 
35 ft. hgh. Almost before the fact that anything 
was wrong could be known, the locomotive was 
running across the trestle, the rear car bounding 
along the ties. When fairly on the bridge it swung 
around and toppled over, falling to the ground bot- 
tom upward; the car at once took fire. The coupling 
connecting the car with the remainder of the train 
was broken and the air brakes automatically applied. 
Four persons were killed and 7 injured. Another 
account states that the derailment occurred on the 
trestle owing to the spreading of the rails on de- 
eayed ties. Another accident of this kind occurred, 
Dec. 23, at Watsonville, Pa.,on the Vestern New 
York & Pennsylvania R.R. The rails spread under 
a passenger train, and 2 passenger cars and a bag- 
gage var went over an 8 ft. trestle. About 20 persons 
were more or less injured. 


A CROSSING COLLISION occurred Dec. 17 at the 
intersection of the Southern Pacific and Portland & 
Vancouver railways at East Portland, Ore. Both 
trains had 6 or7 cars filled with passengers. The 
Portland & Vancouver narrow-gauge train reached 
the crossing first, and after t' e engine and 2 coaches 
had gone over, the engine on the Southern Pacific 
plunged into the train, cutting it in two. Fortu. 
nately the engine struck the coupling between the 
passenger coaches, so that neither was badly 
damaged. They were turned over on their sides. 
No one was seriously iujured. 


TWO CAR HEATER ACCIDENTS are reported: the 
Baker heater in a car of the Chicago & Grand Trunk 
Railway, exploded Dec. 20, while the train was near 
Nicholas, Mich. The car was filled with gas, and the 
burning coal set fire to the car, but the flames were 
soon extinguished. On Dec. 17 a carof a train on 
the Annapolis, Baltimore & Washington R. R. was 
seton fire by the stove; the train was stopped and 
the trainmen extinguished the fire. 


ANOTHER TRACK JACK ACCIDENT occurred on the 
Union Pacific Railroad, Dec. 21. The jack was lying 
on the track on a curve and caused the derailment 
of an engine and mail car, causing one fatal and one 
serious injury. It is suggested that the track was 
thus obstructed maliciously. 


A LOCOMOTIVE STEAMBOAT is being built at Kris- 
tanstad, Sweden, forthe navigation of a chain of 
small lakes near that place separated by falls. The 
track between the lakes is 3 ft. 6 in. gauge, with 
grades of | in 35, and curves of a radius of 100 m. 
The dimensions of the boat are not given in the 


Nordstjernau, from which we get this item, but the 
boat is said to be fitted with wheels beneath, fitting 
the track, and the transfer from lake to land is 
made by inclines. The motor operates either the 
propeller or the driving wheels of the ‘ locomotive 
steamboat” as required. 





Brps FOR THE AMMEN RAM AND TORPEDO BOATS 
were opened by the Navy Department on Dec, 2, 
There was but one bidder for the ram of 2,050 tons, 
the Bath Iron Works, of Bath, Me. The price was 
$930,000 and this company declined to take back the 
vessel if it failed to make 17 knots, as per one of the 
conditions of the letting. For torpedo boat No. 2. 
the Herreschoff Co. put in two bids, one for $125,000 
for a vessel of more than 125 tons, and one of $93,000 
for a smaller vessel. The Cowles Engineering Co., 
of Sonth Brooklyn, N. Y., bid $119,940 for the 
smaller boat. 


Dr. JUSTIN'S DYNAMITE SHELL was successfully 
fired, this time, on Dec. 20, at Rome, N.Y. A 275 
Ib. shell was charged with 7!, lbs. of dynamite. 
The shell was 38 ins. long and 9 ins. in diameter, 
made of forged crucible steel and free from the 
blow-holes that are charged with causing the pre 
vious disasters. The base of this shell was 3 ins. 
thick, and the point of solid steel. Within it was 
an inner wooden shell, 8 ins. long and 7'¢ ins. di- 
ameter, containing the dynamite. Three of these 
shells were successfully fired, the shells exploding 
on contact with the cliff. The gun used was an old- 
fashioned 9-in. Blakeley rifle. 


THE NEWPORT-CINCINNATI BRIDGE, now under 
construction over the Ohio River, will be opened to 
travel in March, 1891, says the Cincinnati Commer- 
cial Gaze'te. The bridge is being built by the Cen 
tral Railway & Britge Co., chartered in 1884, 
Capt. JoHn A. WILLIAMSON, President. The build 
ers are the King Iron Bridge & Manufacturing 
Co., of Cleveland, O., Mr. G. W. Ferris, Chief En- 
gineer. Work was commenced in May, 1890. The 
superstructure will be steel, and in all 2,440 ft. long, 
with a channel span of 520 ft. of the cautilever type. 
Toe towers on the mid-river piers will be 185 ft. 
high above low-water mark. The masonry aggre 
gates 378,000 cu. ft. in volume, and the pneumatic 
caisson was used in some cases to overcome the 
difficulty in foundations. The bridge will be 24 ft. 
wide on the roadway, affording room for two lines 
of street cars and a carriageway between. 


THE NEW ORLEANS BRIDGE, says the Times Dem- 
ocrat, will not be chartered at this session of Con- 
gress. The Terminal Company has secured a favor- 
able report from the commerce committee of the 
House and their bill is on the calendar. But there 
is a strong minority report against it, including the 
chairman of the committee among its signers. The 
other bridge bills are still in committee. 


THE 443-FT. DRAW SPAN, of the La Crosse, Wis., 
highway bridge was finished and swung on Dec. 17. 
This draw span is the longest on the Mississippi 
River. The bridge itself includes, besides the draw 
span, one 300-ft. and two 130-ft. spans, and 129 ft. 
of iron trestle approach. It was erected by the 
Clinton Bridge Co. for the city of La Crosse at a cost 
of $85,000. 


THE MiIpDLETOWN-NEW Utrecat TUNNEL BILL 
was passed by the House at Washington on Dec. 20. 
This bill proposes a tunnel under the Narrows at 
New York, and its construction would be of im- 
portance to Brooklyn commerce, connecting that 
city by rail with the West and other sections of the 
country. 

THE NICARAGUA CANAL WORKS, according to 
various reports made public this week, are advanc 
ing very favorably. The depth of water on the bar 
at Greytown has been increased from nothing to 
12 ft., and it is expected to deepen it to ft. within 
a month, which will afford ample harbor facilities 
for construction purposes. The other contents of 
the report have been in their substance already 
given in these columns. 

THe Pustic Works DEPARTMENT OF NEW YORK 
has had appropriated to it for 1891 the sum of $3, 
053,720. This is $162,495 less than for the year pre- 
ceding. 
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Designs Submitted for the Washington Bridge 
over the Harlem, New York City. 


(WITH INSET.) 


In our inset this week we show fourteen plans 
submitted for the Harlem River crossing of 181st St., 
New York City, for the site now occupied by the 
Washington Bridge. These plans are interesting as 
showing what may be called the evolution of a 
bridge, and they cover the best of the designs sub- 
mitted, from those of Mr. Wa. J. McALPINE, then 
Chief Engineer of the Department of Public Parks, 
in 1878, to the finished structure built under Mr. 
Ws. R. Horton, Chief Engineer. We are indebted 
for the originals and the description following to 
the forthcoming “ History of the Washington 
Bridge,” by Witi1aAmM R. Hurron, Chief Engineer, 
noticed in our issue of Dec. 13, 1890. These designs 





chester County and the location of bridges or tun- 
nels over or under the Harlem River. By an act of 
May 19, 1870, ample authority was conferred upon 
the Park Department to bridge the Harlem River, 
and on Feb. 23, 1876, commissioners were appointed 
and land condemned for the approaches. 

In 1878 Mr. WM. J. McALPINE, Chief Engineer of 
the Department of Public Parks, reported four al- 
ternative designs for a bridge at this site (see Figs. 
1, 4). The estimated cost of each was as follows, 
the spans being given on the elevation, with a road- 
way, in each case, 32 ft. wide and two sidewalks of 
7 ft. each, No. 1, $1,500,000; No. 2, $2,100,000; No. 3. 
$300,000; No. 4. $4,000,000. 

In 1883, the Park Commissioners engaged Mr. A. 
P, BoLLER, Messrs. Buck & McNULTY and WILSuN 
Bros., to study and report plans, and the results 
are shown in Figs. 5,6,7. Mr. BoLLER proposed a 


VIEW OF CENTRAL PIER OF WASHINGTON BRIDGE, OVER HARLEM RIVER, NEW YORK CITY. 


are a fair example of the completeness and charac- 
ter of the illustrated portion of the history referred 
to, 

Before generally describing the various plans, it 
may be well to state, for the intormation of those 
not familiar with the locality, that the conditions 
practically required a single span over the Harlem 
River, and such an arrangement of piers as not to 
interfere with the New York Central & Hudson 
River and the New York City & Northern railways, 
already occupying the east bank of the river. Cer- 
tain avenues, higher up on the eastern bank and 
parallel to the river, had also to be considered. 

The demands for some better means of communi- 
cation between the high ground on the two sides of 
the Harlem river at this point may be said to have 
assumed an imperative shape in 1868; and about 
that date Mr. ANDREW H. GREEN, the executive 
officer of the Board of Commissioners of Central 
Park, suggested a suspension bridge. In accord- 
ance with this suggestion the Legislature, in 1869, 
passed an act authorizing a survey of part of West 


cantilever bridge (Fig. 5) 100 ft. wide, estimated to 
cost $1,000,000. Messrs. W1Lson submitted two 
plans, a cantilever on masonry piers, to cost $1,193,- 
247; and a cantilever (Fig. 6) on iron piers and 
masonry foundations, to cost $1,052,954. Messrs. 
Buck & McNULTY submitted a plan for a metal 
arch of 400 ft. span, with masonry approaches, 50 ft. 
wide. The estimated cost was $3,064,624; and it is 
said that this plan met the approbation of the Com- 
missioners, but its cost deterred them from accept- 
ing. It was a very handsome design. 

After some further delay, three commissioners 
were appointed in 1885 to build a bridge. This com- 
mission was made up of Messrs. VERNON H. BRown, 
JACOB LORILLARD and DAvip JAMEs KING, with 
Mr. M. W. Niven as Secretary, and Mr. Wm. J. 
McALPINE as Chief Engineer. In October, 1885, 
cow petitive plans, specifications and estimates for a 
bridge were asked for, and 17in all were received. 
Of these illustrated, No. 7 shows a plan submitted 
by the Union Bridge Co., of New York, for a bridge 
of three arches of 280 ft. span each, constructed of 


beton Coignet and faced with granite. But as this 
bridge was neither“ stone, steel nor iron,” it was con- 
cluded that it did not come within the materials 
authorized in the act. For a somewhat similar 
reason, as the competition required the main spans 
to be of metal, the handsome plan of Mr. Junivs W. 
ADAMS, made by the special request of Mr. Mc AL- 
PINE (Fig. '0), was also not acceptable, though it 
was considered to have the greatest merit of the 
plans submitted in the last competition. 

A board of experts had been appointed to exam- 
ine and report upon the plans submitted. This 
poard was made up of Mr. P. P. DickINson and 
Mr. THEODORE COOPER, civil engineers, and Mr. 
Epwarp H. KENDALL, architect, acting with Mr. 
McALPINE as Chief Engineer. The experts awarded 
the first prize to Mr. C. C. SCHNEIDER (Figs. 11), and 
the second premium to Mr. W. HILDENBRAND (Fig. 
12). The Union Bridge Co. also presented a modi- 
fication of the beton arches by substituting for them 
steel ribs with solid webs, This plan was not ac- 
ceptable to the Commission, and they again sub 
mitted general plans, differing from those of Messrs. 
SCHNEIDER and HILDENBRAND, in the use of a plate 
web instead of bracing between the flanges of the 
arch in these designs. 

After some modification by Mr. ALPINE and Mr. 
CoopER, the latter now made Consulting Engineer, 
the design shown in Fig. 13 was finally adopted 
and tenders were invited on April 22, 1886. Ten 
proposals were received for earthwork and mason- 
ry, rarging from $1,093,000 to $1,697,700; and five 
proposals for metal work, ranging from $687,500 to 
$1,180,000. As it was desirable that the work should 
be let in one contract, new bids were called fer, 
and on July 14, 1886, the contract was executed with 
the Passaic Rolling Mill Co. and Mr. My es Trier- 
NEY for the entire work for the sum of $2,055,000, of 
which $845,000 was for the metal work. Mr. Wm. 
R. HctTron was now made Chief Engineer, and 
work was commenced in July, 1886. Fig. 14 shows 
the structure as finally completed. The iron work 
is practically the same as in Fig. 13, the changes 
made being chiefly in the decorative parts. But 
Mr. Hutron very much improved the design of the 
masonry approackes, and carried out all the details 
of the structure with a thoroughness and good 
taste that is alike creditable to him, as Chief Engi- 
neer, and tothe City of New York which built the 
bridge. The simple grace and dignity of the old 
High Bridge, in the immediate vicinity, would have 
made still more striking any lack in either feature 
in the modern design. The final cost of the struc- 
ture was slightly in excess of $2,850,000. 


Sewerage of West Bay City. Mich. 


During the year 1888-9 a system of sewers was de- 
signed and constructed by the Board of Public 
Works, under the directions of JosepH N. Drew, 
who made the preliminary plans and was retained 
as consulting engineer, the work being in charge of 
H.C, THOMPSON, to whom we are indebted for these 
data. The accompanying illustrations show the 
principal details of construction, and need no com- 
ment further than is given below. 

The outlet is into the Saginaw River, and lying 
back from the river is a low, marshy tract of ground 
running parallel to and about 2,000 ft. from it. Be- 
tween this bayou and the river is a sand ridge upon 
which the business part of the town stands. 

The principal object sought was to drain the 
bayou, and in connection therewith to establish a 
system that would meet the requirements of drain- 
age for all time toe come. 

The city was divided into main sewer districts for 
the purposes of taxation; each district to be supplied 
with a district sewer into which all lateral sewers 
lead; these district sewers in turn being connected 
with the main sewer. 

The main sewer is constructed of double rings of 
brick, and all district and lateral sewers of socket 
tile. The outlet is a box 5 x 5ft. inside, made of 
6 x 6-in. Norway pine, drift-bolted together, with a 
4-in. top and bottom spiked to the sides. The box 
is 175 ft. long, and at the lower end the bottom is 18 
ins. under ordinary water level. When solid ground 
was found the brick work was started and excava 
tions made. It was necessary to keep the pumps 
constantly in use, as the bottom was bélow the sur- 
face of the river and the soil sharp sand. A wood 
invert was provided to shape the sides and bottom 











December 27, 1890. 


of the trench, and the brick laid thereon fora dis- 
tance of about 600 ft., when clay was found of 
sufficient hardness to be shaped by lines and tem- 
plets to receive the brick. 

The sewer from the river to the bayou is 5 ft. in- 
side, round, a distance of 3,000 ft..on a grade of 16 
ft. in 2,000. 

In this distance there are two curves of 30 ft. 
radius, and there is practically no change in the 
velocity of the current around them. At the bayou 
the bottom was not solid enough to build on, and 
piles were driven 24 ft., sawed off, and timbers laid 
thereon for a foundation. After intersecting the 
bayou, the sewer was changed from round to egg 
shape, 36 « 54 ins., and this size continued on a 
grade of 1 ft. in 1,000 a distance of 2,900 ft., where, 
after making another angle and crossing the bayou 
a second time, the size was again reduced to 28 ~« 42 
ins., which size was continued 2,500 ft. The average 
depth of the large size sewer was 19 ft., in some 
places being as deep as 2 ft., and in sand. Man- 
holes are built at intervals of about 300 ft., or at 
every street crossing. The district sewers will be 
18ins. in diameter, with 12-in. laterals and 6-in. 
house connections, and will be on a grade of from 
Ys to % ft. in 100. The entire cost of main sewer 
was about $50,000, for the payment of which bonds 
of the city were issued. 


Tests of a Compound Locomotive, Union Ele- 
vated Railroad, Brooklyn, N. Y. 





Some interesting comparative tests of single and 
compound engines have recently been conducted 
for the Rhode Island Locomotive Works, of Provi- 
dence, R. I,, by Mr. C. H. BATCHELLOR, Chief 
Draughtsman of the works, for the following record 
of which we are indebted to Mr. JosEPH LYTHGOE, 
Superintendent of the works. The correctness of 
the data and results of the tests are certified to by 
Mr. FRED. MARTIN, General Manager, and Mr. O. 
FaIRHURST, Master Mechanic of the Brooklyn and 
Union Elevated Railroad. 

The two locomotives tested were of the following 
nearly equal dimensions: 

LOCOMOTIVE DIMENSIONS. 


WR obs: ssSitnc chewed eu ccdsen 58 62 
ss Sataes kcanonpies sense Compound. Simple. 
a Se Anthracite coal. Anthracite coal. 
Cyli-der, sizes, R. S...... 18 x 16 ins. ll X 16 ins. 
+ ee SS OR oa ax * 
“2 ports, steam, R 8. os See Hx 8& * 
‘ss oe ~ "LS. %X1O i x 814 “ 
* “ exhaust,R.S. 2x17 *‘ 1% x 81g 
- a oy L.8. 2x10 “* 1% = 8% 
“clearance, R. 3S. . 10.2% 8% 
= - . 8. lls 8x 
Steam pipe from boiler, .S. ig ins. diam. Sins. digi. 
7 of “ - 5. 4 “ or : - ort 
Piston rod diam........... oS _” 
Drivers, diami............. 42 “ oo” 
> rev. per mile..... 480 480 
Boller, Giam.....0.2-se.e.« 42 - a 
oe OC. nck»... Ee = 1% “ 
a ** number..... 124 124 
- ORR. 645000 68, % ey * 
Exhaust tip diam......... 3 ¥ 334 “* 
Grate, style.... .. ......... Water grate. Water grate. 
MET sactansens sé se 54% x 4tins. 54% x 41 ins. 
Ox ins creek essece 15.6 sq. ft. 15.8 sq. ft. 
Heating surface........... 289.46 °° * 289.46°" ** 
= - fire box.... 4446° * 45.46“ * 
= 5 flues .... M, @* er 


n 


Ratio, heat’gsurf.tograte 18.5 “ * 1-.5 . 
Steam chest valve, style.. Balanced. Balanced. 
ms os “ fulltravel 5 ins. 4 ins. 

“  “« —“ Japo’tside HP.%in., LP.lin. % “ 


«“ “« ** clearance. HP. 4“ “ none _ ,; “ lap 
Weight, loaded .......... 45,350 Ibs. 45,350 Ibs. 
“ * ondrivers.. 31,534 * 31,084“ 
. “ on truck.... 14,316 “* 14,316 *“* 


The engines compared were No. 62 simple and No. 
58 compound of the Brooklyn and Union Elevated 
railways of Brooklyn, N. Y. Both engines were of 
the Forney type, having two pairs of connected 
driving wheels, with a four-wheel trailing swing- 
truck supporting the tank, the whole connected to 
a rigid frame. This design is used to run forward 
or backward at will. The compound engine was a 
simple engine rebuilt by the Rhode Island Locomo- 
tive Works, so far as the cylinders and their appur- 
tenances are concerned, and is of the two cylinder 
type, the cylinders being connected by a copper re- 
ceiver. The cylinder sizes of the compound were 
designed to do the average service work, so near as 
it could be judged, with the best economy. The 
limitations which the size of compound cylinders, 
designed for this effect, must necessarily bring 
upon the starting, or even the hauling power 
of the engine under exceptionally severe con- 
ditions, is recognized and provided for by a 
device allowing the engine to be run at will as a 
simple engine; the steam pressure in the low cylin- 
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der being reduced from that in the high pressure 
cylinder in direct ratio of the piston areas, irrespec- 
tive of the boiler pressure. This allows the com- 
pound to be used as a simple engine, and greatly 
increases its maximum power; this becomes neces- 
sary in emergency cases only. The possibility of 
using the engine as a simple engine indefinitely is 
also a very desirable adjunct for yard work, allow- 
ing the engine to be worked to much better advan- 
tage. In ordinary circumstances the engine starts 
from rest as a simple engine, with direct steam 
in both cylinders, the cylinders having equal power. 
When the normal pressure in the receiver is 
reached, by means of the exhaust from the 
high pressure cylinder, the direct steam 
is automatically cut off from, and the receiver steam 
admitted into, the low-pressure cylinder, and the 
engine thus thrown into the compound system 
There is thus no appreciable change in power when 
the change from simple to compound is made, either 
in changing automatically or on being changed from 
the cab. The automatic change occurs in from one- 
half to one revolution of the drivers. The service for 
which the engines under consideration were de- 
signed is of a severe nature for locomotives of ordi- 
nary form, and is considered much more so fora 
compound locomotive, being a series of starts and 
stops in quick succession, the profile of the line con- 
taining many grades and sharp curves. and prompt 
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by performance sheets and competitive trials. The 
engine seemed in good condition, with the excep- 
tion of the safety valve, which léaked enough to show 
steam to alimited extent. The blow-off cock also 
leaked water; this was measured and accounted 
for. Compound engine No. 58 had new metallic 
packing, and leaked badly at the left valve stem. 
The throttle also leaked considerably. The crew 
who handled the simple engine formed part of the 
double crew who had handled it from the time it 
came on the road, and together with the other crew 
had demonstrated their expertness in economic 
ranning. The management of the engines left 
nothing to be desired. The compound had been in 
their hands about 10 days before the test was made, 
and was run entirely by the reverse lever until the 
tirst notch was reached, the throttle being kept 
wide open. The blower was used but once or twice 
on the compound and sparingly on the simple. No. 
58 was always worked compound automatically 
while in service. 

Weighed coal was used as follows: A new fire 
was used on both days, the tank was cleaned, and 
weighed coal put in. The fire was built the night 
before and banked from coal outside the tank. 
When the fireman fixed his fire for running about 
5:30 a. M. he used coal out of the tank, and continued 
so to do until the yard was reached at 8 Pp. M., when 
the condition of the fire was noted and the coal left 
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DETAILS OF SEWER CONSTRUCTION, WEST BAY CITY, MICH. 


running time being indispensable. The total length 
of the division on which the engines were, run is 5 
miles, divided by 16 passenger stations and 2 junc- 
tion stations, at which stops were required et the 
time the compound was run on account of a rule is- 
sued between Oct. 15 and Nov. 24. Trains consist of 
two cars during the middle of the day and late at 
night, and three or four cars during morning and 
evening hours. The running time is 24 minutes, 
with a headway of 6 minutes between trains during 
the two-car trips and 5 minutes during the four-car 
trips. 

The compound engine was run Nov. 24, 1890; the 
simple engine Oct. 15, 1890, The engines were 
started from the yard at East New York at 6:15 a. 
M., and run 6miles with a light four-car train to 
Fulton Ferry, where they commenced service, mak- 
ing 22 trips (11 round trips) of 5 miles each, from 
Fulton Ferry to Ridgewood and return; then 1 trip 
with fourempty cars to East New York 6 miles, 
making a total train mileage of 122 miles from 6:15 
A.M. to8p.M. The running time was kept by one 
watch, time being taken at each terminal; the dura- 
tion of stops at regular and signal stations was not 
taken. They averaged about the same, both days 
being pleasant, the rails good, and the locomotives 
under trial not being held at signal stations to any 
unusual extent. The trip at 6:12 Pp. mM. on Nov. 2%, 
however, was an exception, trains being delayed 7 
minutes in the busiest part of the day, by awaiting 
the movements of an extra engine. This necessi- 
tated the handling of the exceptionally large number 
of passengers who had congregated and required ex- 
tra time at stations. Simple engine No. 62, together 
with its crews, was selected by the railway company 
as being the most economical on the road, as judged 


in the tank weighed back. The state of the fire and 
steam pressure were similar each day at time of us- 
ing first weighed coal. Each bucket of coal was 
weighed by an employé of the railway company. It 
was all of the same quality and was free from dirt. 
The size of the coal was broken lump, of a soft an- 
thracite quality. The coal was not wet during the 
test. The fire was well burned out at the end of 
each day, especially so on Oct. 15. The ashes were 
not weighed, circumstances not admitting of it. 
They showed a very small per cent. of unburnt coal 
each day. The compound burned its fires with a 
light draft on all trains. Steam was made very 
freely, the door being on the latch frequently, even 
with heavy trains, and especially so with: light 
trains. Engines of the simple class steam freely 
with alight fire on light trains,but on the three 
and four car trains the blast is sharp and and fires 
heavy in order to keep up steam. The compound 
makes steam with a draft so light and even that it 
would seem able to burn pea coal with good steaim- 
ing results, and a further saving in fuel expens.. 
The quality of coal used breaks up immediately on 
contact with fire; and on regular engines quite an 
item is lost through the stack in a bright unburnt 
condition, in small particles. Quantities can be seen 
in all places along the road where it can lodge; this 
dirt becomes disagreeably apparent when standing 
on the car platforms. The stronger the blast the 
more this effect. Spark throwing is also prevalenc 
to quite an extent in heavy business hours. The 
soft blast on the compound does away with much of 
the waste mentioned, and throws practically no 
sparks on the hardest service. Continued ooserva- 
tions on car platforms were conclusive as to the 
cleanliness of this engine in regard to dirt through 
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the stack. Asan illustration of the softness of the 
blast, it may be remarked that there was nothing in 
the smoeke-box of the nature of deflecting plates or 
netting, a clear passage being left from the tubes to 
the atmosphere. 

The water was measured as follows: A barrel was 
measured as to capacity, and then placed in position 
so that it could be filled and emptied into the tank 
readily until the tank was full, the height of water 
in the tank being taken after each barrelful. Each 
barrelful made an equal rise of water in the tank, 
showing the regularity of the tank capacity in 
height. The various readings of water consumed 
were made by means of a large float, to the center of 
which was attached a graduated stick. The differ 
ence in any two readings on this stick when com- 
pared with top of manhole gave the amount of 
water used for that time ininches. The readings 
were made at about the point of the center of gravity 
of the plan of the tank, and alwaysat the same place 
on a level track. The first reading was made in the 
morning at the time the first weighed coal was used, 
with the water in the boiler just showing in the 
third gauge. When the yard was reached at night, 
the water was gauged with the same amount in the 
boiler, and the same pressure of steam as at the 
start. During tbe day the water was measured 
each round trip at Fulton Ferry, where water and 
coal were taken, the water being kept at the same 
point in the boiler at each time of measuring. After 
leaving the yard in the morning, the water in the 
boiler of the compound engine was allowed to fall to 
the second gauge, and was kept there through the 
day to insure dry steam. On the simple engine the 
water was kept at three gauges through theday. The 
overfiow from the injectors on each engine flowed 
into a receptacle, and was measured. Each reading 
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coal were taken. The capabilities of the compound 
to equal the simple engines, in making short runs, 
on quick time, were fully demonstrated. This com- 
pound, by reason of its ability to be run at will as a 
simple engine, can equal the maximum power of a 
simple engine, when the small cylinder on the com- 
pound equals in size each of those on the simple, 
and the steam pressures are alike. The smoothness 
of running on the compound, as compared with the 
simple, is noticeable in riding on the engines. The 
cleanliness of the compound engine from cinders 
and sparks, and its comparative stillness, are strong 
points in its favor. The diagrams and other data 
will be given next week. . 
No. 58. — No. 62. 


Compound. Simple. 
Total number trips................ 24 24 


POUR ci cues lo cte ce bevses 122 122 
OP UMNGG..- 6 © seadecias¥s ‘ 353 353 
running time.... .... .......10h, it m. 9 h. 57 m. 
eur een si... 5S. . 2,430 Ibs. 3,899 Ibs. 
WON NOE a ws vikincds 8 eels 19,862 lbs. 26,070 Ibs. 
Gain in fuel over 62................ 37.7% eoee 
Average coal per car mile........ 6.88 Ibs. 11.05 Ibs. 
Gain in water over 62......... .... BEE i as es. 
Equivalent evaporation from and 
WEI ss ekcunacnthessce: fetes 97 Ibs 8.09 Ibs 
Equivalent evaporation from 58° 
ee SE Pear ere coor 6 69 lbs. 
Equivalent evaporation from 58° 
to 155 Ibe. pressure.............. ees. «= 5) sens . 
Average water per car mile...... 56.27 bs. 73.85 lbs. 
" with 3 and 4 car trains... 48.11 Ibs. 65.06 Ibs. 
with 2 car trains.... 71 14 lbs. 89.89 Ibs. 
(To be continued.) 


Four Styles of Engraving Rail Sections. 


Our readers will have noticed that on more than 
one occasion lately we have hinted or plainly stated 
that more strict attention was required in the con- 
duct of the business management of the affairs of 
the American Society of Civil Engineers, and that 
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out the publications of the Society for some years 
past, at once injuring their appearance and great|y 
increasing their cost. 

To properly understand the facts which we desire 
to make clear, however, it will be necessary to ex 
piain first a few elementary facts about modern en 
graving processes, which will be of interest to many 
readers for their own sake. 

Nearly all modern engravings, from the simplest 
to the most complex, are made by the so-called 
photo-engraving processes, by which any drawing 
in black and white is reproduced as a whole, photo- 
graphically, as in blue-printing. Unlike the biue- 
printing process, however, the photo-engraving 
process permits of readily changing the scale of the 
original drawing in the process of reproduction, just 
as a photograph of the human face may be made of 
any size from an inch to 2 ft. high and still pre- 
serve all the details of the features, the enlarge. 
ment or reduction being always proportional. But 
in enlargement all defects of the face or of a draw- 
ing are exaggerated, while in a reduction they are 
diminished. 

The practical process of making engravings, 
therefore, is this: A pen and ink drawing or tracing 
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Reproduced’as example of style from the engravings accompanying the last paper read before the American Society of Civil Engineers, that by Mr. T. Graham Gribble, abstracted last week 
’ . 


on the gauge stick was checked by the engine driver 
or fireman. 

The tests showed a decided saving in water and 
fuel consumption, in favor of the compound engine. 
Aside from the first cost and labor of handling, this 
saving affects the time lost by the engines in coal 
ing and taking water. The latter is of evident 
value on limited trains. In the elevated service it 
enables, in many cases, an engine which reaches the 
terminal late to save the time that would otherwise 
be used in taking water, thereby preventing the 
following train from being held bya signal. This 
was a fact noticed and commented upon by the 
train despatcher at the terminal where water and 


the publication of the Transactions of the Society 
especially was conducted upon methods that were 
at once wasteful and discreditable. This, however, 
has been denied, both in personal communications 
to the editors and in a recent circular issued to all 
members, and we have been challenged to point out 
any such deficiencies. It is proper that we should 
do this or withdraw the charge, and we do it by 
taking as our text the last paper pliblished by the 
Society, that by Mr. T. GRAHAM GRIBBLE, read Dec. 
17, and abstracted in these columns last week. We 
select this, not as anything exceptional, but merely 
as the latest example of methods which are not ex- 
ceptional, but which will be found to exist through- 


of any convenient size is first made, which may be of 
any size from one-fifth to five or six times larger than 
the engraving to be finally made for it. There is 
hardly an issue of this journal which does not con- 
tain examples of reductions between these extremes. 
Some little reduction is always desired, because it 
sharpens the lines and gives a more ‘finished effect. 
Large reductions require extremely bold lining and 
lettering, something like Fig. 5 above. Taking a 
look at Fig. 5 through an ordinary reducing glass, it 
will be seen how readily such bold, coarse work re- 
duces, and when reduced, produces the effect of 
quite fine work. To reduce by all sorts of amounts 
and still preserve a general similarity ét lettering 
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and effect in the final results, however, requires 
that the thickness of the lines, and above all the 
size of the letters and figures, should be carefully 
studied. When the reduction is large the figures 
and letters have to be exceedingly large and bold. 
Hence the necessity for the instructions for pre- 
paring drawings which usually appear at the head 
of our editorial page. 

When a drawing is taken in hand for engraving 
by a careful editor, therefore, the first thing done is 
to determine about how much it can be reduced and 
remain perfectly clear, which depends upon the 
amount of detail on it, and the second thing is, to 
fix the precise reduction so that it may convenient- 
ly fit the page, or acolumn, or two columns. This 
is determined for a whole batch of drawings in a 
few minutes and written on each. The drawing is 
then traced in style adapted to the specitied reduc- 
tion, and, when finished, sent to the engraver, a 
batch of the originals being to all appearance drawn 
in very different styles, to the end that the final en- 
gravings may be in nearly uniform style. Otherwise 
the reverse will be the case. 

The engraver then pins up one or more of these 
engravings requiring a common reduction, sets his 
camera to give it upon a sensitized coating of gela- 
tine, and finishes his plate by mechanical processes 
only, except that he occasionally touches up an im- 
perfect line or letter. The photo-lithographing pro- 
cess is analogous in all essential respects. 

As naturally follows from the nature of the pro- 
cess, the charges of the engraver are so much per 
square inch (usually 10 to 15 cts.), regardless of what 
is on that inch. A6 = 8 plate measures 48 sq. ins., 
and costs say $6, whether that plate contains mere- 
ly a single diagonal line, a few scattered dots or a 
most elaborate drawing. Furthermore, the dimen- 
sions measured by the engraver are the extreme 
width and height, with no deductions for parts cut 
away. 


It will further be seen that, if an engraver be left 
to himself to choose a scale of reduction, he will 
naturally make it as large as possible, since his 
price increases as the square of the scale, while it 
costs but a fraction more to make it large scale than 
small. For example, Fig. 5 above measures 5%; 
3% ins. = 19% sq. ins. Had the lettering under it 
been reduced to the width of the rest of the cutit 
would have measured 5% x 2}fins. = 16% sq. ins. 
Had it been reduced to one-fourth of its present size 
(which would even then leave coarser hatching 
than in Figs. 1-10) its area and cost would have 
been only jy part as great. 

Moreover, when this cut comes to be printed, it is 
again charged for by the printers at the same price 
as if the space occupied by it were set up with solid 
type. There is ordinarily no deduction made for 
space occupied by cuts in the composition ; so that 
the loss from needless size is (1),the cost of the cut, 
(2) the rough appearance of it, (3) the extra paper re- 
quired to print it, (4) the extra composition charge. 

Finally, the size of the page being fixed, if no 
pains be taken to bring engravings to a size which 
will fit it, so faras possible, the only remaining re- 
source is to put in what is called an “ inset,” a folded 
sheep of paper printed on one side only, but which 
of course may be made of any size desired, or which 
it chances to come, by making enough folds. Hence 
there is an obvious temptation to the careless editor 
to use insets freely; but they are not only expensive, 
but deface the volume, if numerous, and hence are 
to be avoided. 

These general facts being noted, we return to the 
particular case in question. A series of a dozen or 
so different drawings of street railway rail-sections 
was turned in to be engraved in connection with the 
paper. Of this dozen we produce but four, but all 
the rest are in the same style, and some of them 
even more striking examples of it. These original 
drawings were all in the bold and careless style of 
Figs. 5-16. The most obvious and simple require- 
ment was to first fix some uniform scale for all the 
drawings to be reduced to, as could have been done 
almost ina moment. This was wholly neglected. 
The drawings as received were turned over to the 
engraver to work his will with them, and he made 
hardly any two of them alike, and most all of them 
absurdly large. 

The second error lay in carelessly permitting most 
of these drawings to appear without any dimensions 
or scale on them, thus destroying a large part of 
their value asa record. The author should have 
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been asked to supply this omission, which is con- 
spicuous on most of the drawings of the paper. The 
third error lay in leaving on the very rough letter- 
ing beneath the cuts, which, if engraved, is paid for 
twice over, while it was too rough to appear at all. 
The fourth error lay in using these rough original 
drawings at all to engrave from. They should have 
been first redrawn in better style, which in the long 
run saves all that it costs by permitting of reduc- 
tion to smaller scale without sacrificing clearness. 
This journal would not permit such drawings to be 
used to engrave from, and it would appear as if the 
standard of the Am. Soc. C. E. should be at least as 
high as ours, if not higher. 

The fifth error lay in using no less than three large 
insets for this one paper, all of them needlessly 
large, all of them poorly drawn, all of them lacking 
many desirable details and dimensions, and all of 
them easily dispensed with altogether had the 
originals been redrawn in good style, and then 
properly reduced to a size which would go on the 
page. These insets are respectively 9'¢ x 13 ins., 
10 « 14ins., and 19 « 134 ins. The whole matter on 
them could, with the greatest ease, and with great 
improvement in style, have been given on four 
pages of the Transactions, requiring only one-fifth as 
much paper to present them. : 

Since this article was in type the last two issues 
of the Society Transactions for October and Novem- 
bes, 1890, have been issued to members. The justice 
or injustice of the preceding criticisms may fairly 
be measured by these two issues. Much more than 
two-thirds of their bulk is made up of plates, which 
number not less than 46 in all to illustrate 122 pages 
of text,27 of these being folding plates, many of 
them of enormous size, and almost every one of 
them capable of easy reduction to half or a quarter 
of their present scale. Moreover, no evidence is 
visible on any of these plates of an effort to preserve 
a high or uniform style of execution. 

These facts will make clearer one of many reasons 
why we have felt it a duty to take a decided stand 
on the pending question of a radical change in the 
future management of the society. 


Locke’s Rerailing Bridge Protector. 





The accompanying engraving, for the original 
drawing of which we are indebted to Mr. A. W. 
LocKE, of North Adams, Mass., shows a bridge pro- 
tector which was designed by him and put in use in its 






567 








Mr. McNIcot in ENGINEERING News of Oct, 4, was noted 
with interest. 
through bridges, requires a much greater clearance than 
is otherwise necessary, it would seem that some other ar- 
rangement is desirable. 

The device illustrated differs in no important re 
spect from the Latimer safety guard, although it 
appears to be an independent invention, and it is 
therefore almost needless to say 
posed to think highly of it, as a device which can in 
no case do harm (at least if the outside guard is 
carried out far enough), and will in most cases do 
great good at the critical moment, when speedy 
disaster is otherwise almost certain. The details of 
the device differ slightly from the Latimer guard, 
but hardly enough so as to make a measurable dif 
ference. 


As this deviee, however, in the case of 


that we are dis 


Early English Railway Humor. 


While in England during the past summer we 
happened upon some old volumes of 
paper, which contained notes upon the railway 
topics of the day, and these notes suggested to us 
the preparation of an article upon early 
humor for publication at the Christmas season. The 
paper in question was Punch, 0: 


a humorous 


railway 


the London Chari 
rari, the leading’ English humorous paper, and in 
tooking through the velumes of 1845 to 1850, which 
include the period of the rise and collafise of the 
railway mania (ENGINEERING NrEws, April 12, 
1890) one is struck with the historical interest of 
the various sketches, skits-and jokes on the rail 
way question, When railways began to be intro 

duced in England they offered a new subject to the 
professional humorists, of which they were not slow 
to avail themselves. At first they began by ridicul 

ing the ideas of those who were endeavoring to in 

troduce railways, but later on, when the railway 
had been established asa practicable and success 

ful institution, they devoted their energies to jok 

ing upon and satirizing the numerous faults and 
defects of the system, much in the same way as is 
done by the humorists of the present day. In fact, 
it will be easily noticed that some of the subjects 
then selected for points of attack are still in very 
general use; among these may be mentioned the 
provisions, charges and service of railway refresh- 
ment rooms, the insufficient time given for re 
freshment, and the incivility of railway employees, 
It is very interesting to look through these old vol- 
umes, and the extracts given in this article are but 
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LOCKE'S RE-RAILING 


main features in 1879; about 30 of them having then 
been laid down by Mr. LocKE on the Troy & Green- 
field Railroad and Hoosac Tunnel line, now a 
part of the Fitchburg system. These bridge guards 
are stillin place, and Mr. Locke informs us, that, 
‘although severely tried, they have never failed to 
do their duty so far as known.” The guard rails ex- 
tend entirely across the bridge 24% ins. from the 
gauge line. That part of the outside casting which 
is raised above the track is a late improvement, and 
is intended to carry the wheel on its tread until the 
flange is landed on the top of the track rail when 
the guard rail on the other side pulls it into place. 

Mr. Locke adds: 

This has always seemed to me to be a pretty good bridge 
protector. If any important defects are visible, 1 would 
like to have them pointed out. 

The discussion of the bridge safety devices proposed by 





BRIDGE PROTECTOR. 


a few selections from many sketches and notes on 
railway topics. 


The Railway Moral Class Book. (By the Bishop of 
London.) Morals for the First Class.—The morals pre- 
sented for this class are the same on all days of the week. 
An act which is moral on Mondays, Tuesdays, Wednes 
days, Thursdays, Fridays and Saturdays is moral also on 
Sundays. The reason is that this class employs the hest 
tailors, eats the best food, drinks the best wines, in fact 
lives the best, and, lastly and especially, pays the highest 
fare of all the three classes. Moreover, being accustomed 
to amuse themselves all the six days ofthe week, it would 
be cruel to deprive them of recreation on the seventh; 
and having little or no business on any day, they have as 
much business to travel on Sunday as on any other. 

Morals for the Second Class.—It is not, strictly speak- 
ing, quite proper for persons of this class to do the same 
thing evety day; so that a perfect system of morality 
would prohibit them from Sunday traveling. Many of 
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them go to Holborn and the city for their clothes, dine 
upon two courses, and cannot afford hock, clarat and 
champagne, or even good port and sherry. However, on 
the whole, they are pretty respectable. Thus, for the trans- 
gression, the rigid rule of right may be relaxed, and they 
may be permitted totravel on Sundays; but they are to 
understand this permission as a sufferance merely, and 
their conduct in availing themselves of it is by no means 
to be approved of. 

Morals for the Third Class —For this class of people to 
travel on Sundays is a heinous crime. ‘They are meanly 
clad, and live upon a coarse kind of food. Toil and hard- 
ehip are their portion during the week, and enjoyment on 
the Sunday would make them discontented with their lot. 
The third class of railway passengers is formed of the in- 
ferior classes, and, not being respectable, no respect what- 
ever should be shown to its inclinations. Its fare is 
nothing like an atonement for the crime in question. The 
Legislature, therefore, has acted very improperly in com- 
pelling Sunday trains to run third-class carriages, and the 
statute, if possible, should be evaded. 

The state of affairs shown bythe above sarcasm 
is entirely changed now, the third class paying the 
companies best, while many of the best class of 
people ride in third class cars. 

In 1845 there was the following poetical allusion 
to the open cars then still in use for third class pas- 
sengers: 


The Third Class Travellers’ Petition. 


the sorrows of a third class man 
hose trembling limbs with snow are whitened o’er, 
Who for his fare has paid you all he can; 

Cover him in and let him freeze no more. 


This dripping hat my roofiess pen bespeaks, 
So does the puddle reaching to my knees; 
Behold my pinch’d red nose —my shrivell’d cheeks; 
You should not bave such carriages as these. 


Keen blows the"wind; the sleet comes pelting down, 
And here I'm standing in the — air! 

Long is my dreary journey up to Town, 
That is, alive, if ever I get there. 


Oh! from the weather, when it snows and rains, 
You might at least defend the Poor; 

It would not cost you much, with all your gains; 
Cover us in, and luck attend your store. 

The character of many of the schemes proposed is 
shown by imaginary prospectuses in satirical imita- 
tion of many actually issued. One of the most 
humorous pieceson this point, however, is a bona 
fide extract from the prospectus (1845) of the Somer- 
set & North Devon Junction Ry., a line proposed 
for a remote and almost uninhabited section of 
country. The extract refers to the early invasion of 
Britain by Hubba, and states that should any other 
invader ever land there the railway could bring 
down troops to drive him away. Punch gives a 
prospectus of ‘‘ The Great North Pole Railway,” 
from the horizon, passing over the equator, to the 
North Pole. Sunbeams to be conveyed, and ice 
brought up from the North Pole to the London 
market. Also a prospectus of “ The Grand Antipo- 
dean and Hemispherical Junction Railway,” be- 
tween Glasgow and Sydney; this line to be carried 
at first only to the center of gravity; all trains 
would be down trains until a magnetic apparatus 
has been completely organized. ‘ There will be fast 
trains running right through without stoppage, the 
momentum acquired in the descent of the down 
trains being quite sufficient to convert it into an up 
train without any additional power.” 

The following extracts are from the volumes for 
1845 to 1850: 

Railway Shares.—We are requested to state that ap. 

plications for railway shares are carefully executed at 
Mr. Montague Tigg Scribleigh’s superior penmanship 
evtablishment, in Leicester Square. Mr. M. T. S. flatters 
himself he could lend a hand to any attorney, or stock- 
holder, who is desirous of getting up a railway for the 
public benefit. Mr. M. T. S. makes it an invariable rule 
never to fill up two applications for shares in the same 
railway with the same pen orink. Mr. M. T. S. uses the 
greatest discretion in the selection of names and ad- 
dresses, and he is proud to say he has got at his fingers’ 
ends every variety of aristocratic, legal, clerical, literary, 
and mercantile letter-writing. Mr. M. T. Scribleigh takes 
the Uberty to state, asa proof of his qualifications, that 
out of a hundred letters furnished by him to the Dublin 
and Galway Railway, not one was rejected by the Direc- 
tors. Acourt guide kept on the premises, and a valuable 
set of aulographs to refer to. No extra charge for a bishop 
ora duke. (1845.) 

Railway Lunatic Asylum.—“ In the present age of en- 
lightenment,”’ as our tea-dealer says when he wants us to 
try his three-and-sixpenny mixed, which by-the-bye, we 
have tried, and we don’t like it—“‘in this age of enlighten- 
ment,” we are surprised that the public spirit which per- 
vades everything should be neglecting the demand that 
must eventually arise foran Asylum for Railway Luna 
tics. We think that the insanity, which must be in exist- 
ence, to start the variety of new, impracticable and 
useless schemes that are already suggested will eventu- 
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ally require some vast asylum to contain it; and we con- 
gratulate Parliament on having passed lunacy laws just 
before they were wanted. We give a design for a Railway 
Lunatic Asylum, which should bea kind of general ter- 
minus to many of the new schemes that are advertised. 
(1845.) 

How to Make a Railway.—Take a sheet of foolscap 
paper and a Court Guide for 1790. Pick your Lords and 
Right Honourables add half a dozen ex Members of 
Parliament, and season with a few merchants and 
F. R. S’s. Then throw in an engineer,'a banker anda 
lawer; garnish with imaginary advantages and serve up 
in an advertisement. (1846) 

Railway Gardening.—With a view to standard fruit, 
cultivate good trunks, but keep clear of all unprofitable 
branches, Take care that the stock is of the right sort, or 





“Poon Swazren, Lantz! Rauway Dizecton,_once, Lapus | 
After the Railway Mania of 1845 


it will not be worth putting in, and will not pay for the 
outlay. Do not scatter your money broadcast, but sow in 
good regular lines, unless for immediate use, when you 
may plant anywhere; but you must be prepared for clear- 
ing out and getting in the crop as quick as possible. (1846.) 

The Railway Share Market.—A slight rise in the price 
of waste paper has given an impetus to almost every de- 
scription of railway shares, and thereis no doubt that 
when some of the heavier stock—the coarse cartridge 
paper—has been cleared off, the heavier railway stock 
will sympathize. (1850.) 

A not improbable result of this inflation and col- 
lapse is shown in the cut of the railway director 
reduced to beggary, which we reproduce from Punch, 
Dec. 27, 1845. Another picture represents several 
directors who have been compelled to earn a living 
by acting ascabmen and using their carriages for 
hire. 

For railway signals, a rattle, drum and steam 
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of “Recklessness.”’ This was the well-known engine which 
had already killed three stokers, four first-class passen- 
gers, and two-thirds of a parliamentary train full. Temper 
said to be vicious, and a screw loose in the boiler. (1847.) 


In the large cut of ‘‘ A dumpy leveler outwitted,” 
which we reproduce from Punch almanac for 1846, 
the leveler illustrated is using his ‘‘dumpy’ level at 
a period when farmers and country people generally 
were very strongly opposed to railways, and tried in 
various ways to obstruct or prevent surveys across 
their property. Land owners were not then so op- 
posed to them, as the railway mania was just begin- 
ning, but the country people and laboring classes 
still looked upon the railway as a ruin to labor. 
From the skits referring to engineering features 
we select the following, the first being a shot at the 
style of evidence given before Parliamentary com- 
mittees by the “engineers” for the promoters of new 
schemes. In the second the use of *he word “rail- 
road” will be noticed: 


Engineering Evidence.—Q. Now, sir, please explain the 
engineering advantages of this line in your own way. 

A. It is obvious that if I take a mean isosceles triangle 
of three-and-quarter, it gives a gradient of five to the 
square inch; and thus tunneling will be avoided through 
at least one-half of the line. 

Q. But how about the embankments ? 

A. If I cut a square inch out of a rhomboid, and throw 
it off at right angles, it is clear that there can be no sup- 
port to the sides. If, on the other hand, I establish a ful- 
crum on the surface of a spheroid plane, it is impossible 
that the embankments can fallin; and this, I take it, is 
the great advantage of the proposed line. 

Q. Do you think a gradient of two will be sufficient ? 

A. Certainly Ido. If I had a lever and a screw now in 
the room, I would undertake to show in five minutes that 
a patent axle, working on a broad gauge and going con- 
secutively in rotation after a double stuffing box, would 
be of itself sufficient to do all that is required. (1845.) 

The Surveyor’s Return.—Faint and wearily the way- 
worn Surveyor returns to the bosom of his family. He 
has finished his railroad labors, and they have nearly 
finished him. Six months ago he went forth, erect, elate, 
plump, rubicund; even asa boxer trained for the fight. 
Elastic was his step; his air was jaunty. Tight was the 
fit of his shooting jacket; and sprucely did be look in it— 
for it was new. Unworn were the highlows which he 
marched along in, shouldering his theodolite, or brandish- 
ing his trusty level. Behold him now! His head droops, 
his form is angular, his cheek is sallow; heis like unto 
a pauper newly emancipated from the workhouse. Loose 
are his garments; patched also, and shabby; and low as 
his condition are the heels of his boots. His level peeps 
timidly from his hinder pocket, and he trails his theodolite 





A Dumey Leve.iten Ovrwirren. Dumpy Loo. ‘* Why, if he hasn't put up a table-cloth.” 


A LEVELER’S TROUBLES IN 


trombone are shown (in a number for 1847) mounted 
on the engines. Railway races are quite frequently 
suggested asa substitute for horse races, and the 
following paragraph shows that English railway 
track was not as good then as it is now: 


Railway Sports and Pastimes.—Steeple-chasing will 
be destroyed by the railways; but for those addicted to 
that hazardous amusement, let a certain number of the 
lines be left in their present condition, which will still 
place the sport of risking life and limb at the command of 
all gentlemen who are fond of it. (1846.) 

Sale of a Steam Stud.—i. “Burster.” As fast, narrow- 
gauge, long-boiler engine, by “Stephenson.” out of “Ex- 
periment.” Warranted safe, with asteady stoker, but apt 
to run off the rails when extra steam is put on. 2. Vesu- 
vius, by “Dividend,” out of “Economy” Aged. Has 
been worked a short time on the North Midland Line. 
(The stoker absolutely refused torun him without asafety 
valve. Put up very cheap and bought for an amalgama 
tion line for a trifle.) 3. “King Death,” by “Express,” out 


1845. 


on the ground. . . . Surveyor, a word in thine ear: Thou 
hast accomplished thy work; and the labourer is worthy 
of his hire. We would advise thee as a friend--a familiar 
friend—to look sharp after thine. Make cut thy account 
speedily; send in thy bill with all despatch, while yet the 
bubble is roseate, and the Jeremies who blew it, whose 
surname is Diddler, yet linger in the land of the solvent; 
and ere, borne far away o’er the broad Atlantic, the 
rogues of the railways have sought the realm of the Re 
pudiator. (1845). 

The extent of railway surveying has caused a certain 
popular query to be superseded. Instead of ‘“‘Has your 
mother sold her mangle ?” the boys in the streets now ask, 
“Has your father sold his theodolite?”’ (1845,) 

Symptoms of a Panic.—Pawnbroker (to applicant) : 
Now, sir; how much do you want on this theodolite? 
(1246). 

Engineer (at level).—Don’t be alarmed, ma’am, it’s only 
a dumpy leveler. 4 

Old Lady.—Law! Dear now! Well, I’m sure I thought 
it wasa blunderbust. But don’t fire jt-off young man, till 
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I'm got by, for I was always terrible feared of guns. 
(1848.) 

A Mockery, a Delusion and a Snare.—We perceive by 
the railway intelligence of the past week that one of the 
large companies has given its resident engineer a portrait 
of himself and £500 worth of stock at par. Considering 
that everything in the rai:way world is now at atremen- 
dous discount, the presentation of anything at par to any- 
body is like giving him « ravenous bear, fur it is ten to 
one that the shares will eat him up in future calls, to say 
nothing of the actual difference between accepting at par 
what may be already at discount. The portrait may give 
the affair a different complexion, and at all events it is 
better to be done in oil than done in railway securities, 
(1850.) 





Suggestion for Elevated Railway. Punch, 1846. 


The man who, in 1846, conceived the idea of the 
elevated railway, which he sketched and described 
as a satire upon some of the absurd schemes then 
being put forward, little thought that he was so 
good a prophet. We reproduce his sketch, and the 
following is the description of the proposed plan : 

The Latest New Railway.—Every scheme appeared to 
have been exhausted for devising a new styleof railway 
until a plan, to which we are about to allude, was happily 
hit upon. We have had suggestions of subterranean rail- 
ways, to go tunneling {through our coal «ellars and via- 
ducting over our balconies; but these might have caused 
inconvenience, which will be altogether prevented by the 
new Shop-Ledge Line, which is to be obtained by making 
all the shop ledges in the same street of an equal altitude. 
The vehicles may be ordinary vehicles, with a sort of tele- 
scopic axletree, made to draw in and out at pleasure, so 
as to be accommodated to the width of the thoroughfare. 
This plan would cause considerable relief to the over- 
crowded streets, if tried in some of the most frequented 
parts of the city, for a traffic could She going on overhead 
simultaneously with that on the lower level. The expenses 
of the construction of such a line would be exceedingly 
moderate, as it would only be "necessary for each share- 
holder to raise or lower the ledge over the window on the 
ground floor to the same height as those of bis next door 
neighbor’s. It would not be necessary to purchase any 
ground, except for the purposes of termini. Had such a 
thing been proposed a year ago the applications for shares 
would have been overwhelming. As it is, we think there 
may be a fair demand if the scheme‘is properly adver- 
tised.] 
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Hudson, ‘the Railway King ” 


Mr. Hupson, “ the Railway King,” comes in for a 
share of attention, and we reproduce from one of 
the January numbers of 1851 a cut and paragraph 
referring to him, in which his downfall is pre- 
dicted, 


And finally we give a few short squibs which we 
have found scattered through the volumes, with a 
few of the quaint conceits which embellished the 
pages of the Punch almanac for 1546. 

The first idea of railways is of very ancient date, for we 
hear of the Great Norman line immediately after the Con- 
quest. (1846.) 

Laborer (to pard): “This ain't such a wery bad idea, 
18 it, Jim? Here's the Great Diddlesex writes me for five 
bob on a hundred an’ fifty shares; and, to save trouble, 
vants the name of my solicitor.” (1846). 


A New Railway Nursery Song.—* Tinker, tinker, sue 
tailor; tailor, tailor, sue cobbler; cobbler, cobbler, sue 
doctor; doctor, doctor, sue captain; captain, captain, sue 
colonel; colonel, colonel, sue parson; parson, parson, sue 
Board of Directors to get back money paid for shares not 
worth one halfpenny. 


A Rhyme for the Rail. 
Goods and mail were on the rail 
And mail pulled up for water 
Goods, slap-dash, ran in-crash! smash! ! 
An‘ express came rattiing after. 
(Almanac, 1852.) 


Railway Director's Nursery Rhyme. 

Hushaby baby, asleep in the train 

When we spare wages, so much we gain, 

When we're ill-served, collisions befall, 

And smash go carriages, baby, and all. (1860.) 
The Vestry Fiat. 


Tezeus new-fangled wae and means, 
We still prefer our stale ways; 
We'll neither have street raitway trains 

Nor yet have TRAIN’s street railways. (1862.) 


A French dramatic author was talking about succés 
d’estime, when an English engineer suggested that the 


this course were adopted. In such places the shield 
was kept close up to the working face or was forced 
into it. Indeed, at times, in very soft ground, all 
the workmen came to the rear of tke shield, the hy 
draulic pressure was turned on, and the big cylin- 
der was pushed into the soft mass’ which filled the 
whole interior and came rolling back through the 
bulkhead doors, where it was shoveled up. 

All the time of one man was devoted to boring in 
advance of the excavation. A 6-in. auger was used 
and five or six holes scattered over various parts of 
the working face were kept about 10 ft. in advance 
of the excavation. This gave both engineers and 
laborers great confidence in the safety of the work. 
Gas and quicksand were the things most feared; 
and it was pretty certain that no dangerous vein of 
these would be struck without warning from the 
advance borings. 

Mr. Hopson made extensive inquiry for a simple 
and reliable test to indicate the presence of gas, 
but could find none anywhere. Keliance was 
placed, therefore, on the Davy safety lamp and the 
air in front of the shield was frequently tested with 
this, near the floor, near the roof, and on different 
parts of the working face, While the lamp never 
gave noticeable indications of the presence of gas, it 
is believed that considerable quantities did enter the 
tunnel at times, and it was owing to its rapid dif 
fusion because of the ample ventilation that its 
presence was not apparent. Many seams of gravel 

were found which had the peculiar blackened and 
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railway locomotive was the greatest succes de steam tha‘ 
he had ever known. (1863. ) 
Rai/waye. 


For aught that ever I could read, 

Could ever hear by Times or Chronicle, 

The course of railways never did run smooth: 
For either it was difficult in curves, 

Or else the gradients were “unkimmon” steep, 
Or else it stood upon Directors whims; 

And “if” the calls were paid, and the line done, 
E plosions, accidents lay hold of it 

Swift as the telegraph, short as dividends: 
Brief as the lightning when it greasy is, 

Or like the steam that travels o’er the earth, 
That, ere the stoker can aloud cry “Ease her !” 
The boiler bursts and blows us up, 

So quick upon the raiis we meet contusions, (1847.) 


The St. Clair Tunnel. 
VI. 


Preceding articles published Oct. 4, Nov. 8, Nor. 22, 
Dee. 6 and Dee, 20. 


GENERAL PROGRESS OF THE WORK. 

From the time work began on the tunneling until 
the last ring of lining was in place, the work went 
forward day and night, Sundays and week days, 
without interruption. The men worked in three 
8-hour shifts, and the complete duplication of the 
machinery precluded all necessity of stopping for 
repairs ur breakdowns. The total number employed 
about the works during the tunneling averaged 
about 75 for each shift. The gang working in front 
of the shield, excavating the clay and loading the 
cars, numbered 26, and 15 men were employed in 
placing and bolting the iron lining. 

The methods of working varied somewhat, ac- 
cording to the nature of the ground. Where the 
clay was fairly firm and there were no indications 
of water or quicksand, the whole area in front of 
the shield was dug away for two or three feet in ad- 
vance of the cutting edge. On the other hand, 
where very soft material was encountered, the clay 
would run in from above the ‘line of the tunnel if 








discolored appearance which is caused by the pres- 
ence of gas. 

The clay through which the tunnel passed con- 
tained many boulders, sometimes weighing several 
tons. Until work began with compressed air, those 
too large to be handled were blasted in front of the 
shield. Afterward a different course was pursued. 
In good ground the easy plan was adopted of dig- 
ing a hole at the side of the tunnel and rolling the 
troublesome boulder intoit. Where this could not 
be done, the boulders were split with plug and 
feather until small enough for transportation. 

The softest. clay was met with in the land por- 
tions of the tunnel before the air pressure was used; 
but under the river near the Canadian shore a 20-ft. 
seam of gravel, supposed to be due tothe move 
ment of the clay in filling the old preliminary drift, 
was passed through. This porous seam gave much 
trouble from the air blowing out into the river 
above, and it was necessary to keep part of the 
working face plastered with clay at times to check 

. the escape of the air. 

The material excavated weighed about 125 lbs. per 
cu. ft. and was exceedingly difficult to penetrate be 
cause of its tenacity. The very interesting story of 
how the problem of rapid excavation was finally 
solved is told in an editorial note in this issue. 

A curious phenomenon was observed with re- 
gard to the movement of the shields. While these 
could be guided as respects their axial direction to 
keep them on the line of the tunnel, as already ex- 
plained, no provision was made to prevent them from 
revolving about this axis. The American shield, 
which was started in July, 1889, revolved until 
February, 1890, the top moving toward the north, 
and it was then about 20° from its original position. 
It then began to revolve in the opposite direction, 
and by Aug. 30, when the tunnel was completed, it 
had passed its original position and gone about 30° 
to the south. The shield on the Canadian end re- 
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volved to the south from the very first ; and when 
the two shields met edge to edge their departure 
from their original vertical position was almost pre- 
cisely the same, so that the horizontal partitions 
met edge to edge. 

This revolving of the shields was through too 
small an angle to interfere at all with the work; but 
ifthe American shield had continued its revolu- 
tion in the same direction during the whole 
progress of the work it would have made some in- 
convenience. Nosatisfactory explanation as to the 
cause of the shields’ rotation has yet been as- 
signed. Whatever the cause, the motion seems possi- 
ble of occurrence to a considerable extent, and it may 
be well to provide for controlling it in the design of 
future shields. 

It was also observed that the tunnel lining 
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which was started with the key exactly at the crown, 
was finished at the close with the key some distance 
to one side. This, however, is a matter of small im- 
portance. It was probably due to slight inequalities 
in the cored bolt holes, which by the screwing up of 
the bolts all.in the same direction formed a ‘‘cumnu- 
lative error.” 

The accompanying profile shows the progress of 
the tunneling by months. The average monthly 
rate of progress in the American heading was 236.4 
ft.;: in the Canadian it was 219 ft. The greatest 
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progress foreach month from the time tunneling 
began: 







Months. Canadian American 
1889. heading. her ding. 
SE Likelocvidinness ex ae apes 53.00 
August.... . cniien 144.05 
September 73.30 153.70 
October... - 109.45 126.75 
November... “s 187.50 225.50 
NN RO EOS 217.40 266.91 
1890. 
ORO fits odi0ah orwteia arcckes tnd 292.35 277.59 
EG «oon 6+ sasicutine «<4 tom eneewse .--. 306.08 273.67 
IO os sh as acscuxsusevece W& poekqenee 292.50 203.€3 
EN 6 kat bvcs shine cebtbbee sed bared rate 281.34 182.20 
adn «'' ss studi nc tence oeitione anes 97.00 355,54 
MIR. acs cyidun done sue xbebad kena en Lenn 354.46 
Ns Scie ccriwiwe on Teeeseis ccc Shee ee 382.30 
DO 4 obo eh sh OTR EAE 334.04 311.11 


a 6-ft.drift was run from one to the other, lined with 
pine blocks cut in the shape of voussoirs, 2 ft. long 
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and with a cross section about 12 ins. square. On 
Aug. 23 but 15 ft. of clay separated the working par- 
ties. An auger hole was bored through this and a 
plug of tobacco was shoved through, which may, 
perhaps, be considered as the first traffic through 
the tunnel. On Aug. 25, at noon, an opening was 
shoveled through the thin wall still remaining and 
Chief Engineer Hopson, Mr. MACKENZIE, one of the 
directors of the company ; the Chief Medical Officer, 
Dr. JoHNsTON; Mr. EAMEs, Mechanical Superintend, 
ent, and Mr. Murpuy, Superiatendent of Excava- 
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the shells of the shields. The partitions and bulk 
heads were cut away, therefore, and the cast iron 
lining was completed, leaving the shells in the cla, 
outside. The last ring of lining put in was special], 
cast to fit the space left. , 

After completing the lining, work was at once Ix 
gun clearing out the clay which had been filled j,, 
the bottom of the tunnel, caulking a few places 
where leaks developed at the circumferential seams, 
and putting the tunnel in shape to receive the brick 
and cement lining and the railway track. 

Work on excavating the long approaches to the 
tunnel had been delayed until the success of the 
enterprise was assured. The contract for this work 
was let on Aug. 18 to Nihan, Elliott & Phin, of St, 
Catharines, Ont. The contract for the portals was le; 
to Wm. Gibson, of Beamsville. The work consists of 
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PROFILE OF THE ST. CLAIR TUNNEL 


an open cut 3,100 ft. in length on the Canadian side, 
and 2,500 ft. in length on the American side. The 
total amount to be excavated is about 500,000 cu. 
yds., practically all of which is steam shovel work. 
Masonry will approximate 20,000 cu. yds., mostly in 
retaining walls along the sides of the cutting. The 
-tunnel portal is shown in the accompanying draw- 
ings. 
OPERATING THE COMPLETED TUNNEL. 

For drawing trains through the _ tunnel 

four decapod tank locomotives are being built 







PORTAL FOR ST. CLAIR TUNNEL,—Joseph Hobson, Chief Engineer. 


monthly record was made in the American heading 
in July, 1890, when 382.30 ft. advance was made, or 
an average of 12.33 ft. per day. The record of single 
days, however, was much in advance of this. Occa- 
sionally 10 rings of lining were placed in 24 hours, 
which was an advance of 15.3 ft., or at the rate 107 ft. 
per week. A greater weekly advance than this was 
recorded on the new Croton Aqueduct in one or two 
instances, but it was on a much smaller heading. 
Vaking the rate of progress of the whole work from 
the dates when tunneling commenced, it is safe to 
say that no tunnel in any material was ever driven 
more rapidly, taking into consideration the very 
lerge cross-section. The following table gives the 


tion, walked through from the American side to 
the Canadian. At the same moment the signal 
was given outside, and every steam whistle in Sarnia 
and Port Huron gave a blast in honor of the com- 
pletion of the work. 

Through this drift the position of the shields was 
verified, and excavation of the short distance re- 
maining wascompleted on Aug. 30. At 11:30 P. M. 
the edges of the two great shields came together; 
having slid through the clay beneath one of the 
greatest rivers on the continent a distance of 6,000 
ft. 

It was not deemed best to expose the work to even 
slight chances of disaster by attempting to remove 


by the Baldwin Locomotive Works. They 
are to weigh when in working order 180,000 
Ibs., all of which is earried on 10 driving 
wheels. The cylinders are 22 x 28 ins., and the 
drivers are 49 ins. in diameter. The boilers are 74 
ins. diameter, with 280 2\-in. tubes, 13 ft. 6 ins. 
long. The fire-box is 11 ft. long and 34 ft. wide. 
The wheel-base is 18 ft. 3 ins. The cab is placed 
midway over the boiler, and the engine can of course 
be run in either direction. The fuel is to be anthracite 
or coke, to make as little smoke as possible. The 
Westinghouse driver brake is 6n 9ll-‘wheely. The 
total length of the tunnel and approaches is a little 
over two miles (11,600 ft.). The estimated capacity 
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of the tunnel is six trains per hour, each train con- 
sisting of about 27 loaded freight cars. Referring 
to the figures of traffic ferried across the St. Clair 
river, in our issue of Oct. 4, which averaged in 1888 
about 1,000 cars per day, it will be seen that the 
prsent tunnel can accommodate a traffic about four 
times as large as that which at present crosses the 
river. When ready for operation, the tunnel will 
be lit by the electric lighting plant used in the con- 
struction and already described. The ventilation 
will be furnished by the Root blowers now on the 
ground. There are two on each side, each with a 
capacity of 10,000 cu. ft. of air per minute. The 2- 
ft. air pipe from each end, which was used in the 
construction, will be extended to terminate near the 
center of the tunnel. Taking the clear cross-sec- 
tion of the tunnel as 300 sq. ft., we have the total 
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places becomes almost a semi-fluid. Its weight is 
125 Ibs. per cu. ft. Hence, if we consider the clay to 
be perfectly fluid, the total buoyancy of the tunnel 
is 346 = 125 Ibs. = 43,250 Ibs. per lin. ft. On the other 
hand, if the clay be considered as a solid, it is to be 
remembered that it contains water-bearing strata, 
which, wherever they reach tbe tunnel, will be 
pretty certain to work along the smooth iron lining 
and reach every part of it. Hence, the buoyancy of 
the tunnel in water alone, or 346 x 62%¢ Ibs., = 

21,625 Ibs., must be assumed as the _ mini- 
mum buoyancy of the tunnel, which exists at 
all points, and may be at certain points doubled. 
The total weight of lining and permanent way can 
hardly exceed 11,000 Ibs. per ft., leaving aremaining 
maximum buoyancy of 32,250 Ibs. per ft.. and a 
remaining minimum buoyancy of 10,625 lbs. per ft. 
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SHOWING PROGRESS OF THE EXCAVATION 


volume of air in the tunnel as 1,800,000 cu. ft., 
which could all be passed throvgh the blowers 
when working to their full capacity in'45 minutes. 
It is not expected, however, that it will be necessary 
to keep the blowers running at nearly their full ca- 
pacity to keep the tunnel reasonably clear of smoke 
and gas. 

The total actual cost of the whole work has not 
yet been computed, but will approximate very 
closely to $2,700,000. The subsidy given in aid of the 
enterprise by the Dominion Government amounts 
to $375,000. Ata later date we hope to publish an 
jtemized statement of the cost. At present the fol- 
lowing is a rough estimate of the chief items which 
make up the cost of the work : 


Expended on preliminary work.... . 8250000 





Machinery and plant used in construction.... 250,000 
ee eee are 900,000 
CI is acc deud out Seb ecieeeasuns . 890,000 
CORR NINE 6c? a aiass check dade cdiais sense ee 100,000 
Real estate, land damages, legal e.:penses, etc.... 110,000 
Permanent equipment (tracks, locomotives, etc).. 50,000 
BES aik sb pkds eed crbiisiins Ghee 200,060 
Engineering, superintendence, etc................ 404,000 

$2,700,000 


The whole responsibility of carrying out -the work 
from inception to completion has rested with Mr. 
JOSEPH Hosson, the Chief Engineer. Mr. Hopson 
is a member of the Institution of Civil Engineers 
and of the American and the Canadian Societies of 
Civil Engineers; and has been connected with the 
engineering department of the Grand Trunk Ry. 
since 1870. His assistants in charge of the in- 
strumental work were Messrs. T. E. HILLMAN and 
M.S. Buarkiock. Mr. J.T. Eames was the Me- 
chanical Superintendent of the work, and Mr. Tuos. 
MurpHry was Superintendent of Excavation. 

The officers of the St, Clair Tunnel Co. are: Presi- 
dent, Sir Jos—EpH Hickson; Vice-President, L. J. 
SEARGEANT; Secretary, ROBERT WRIGHT, Montreal; 
Directors, JoHN BELL, CHAS. MACKENZIE, Hon. 
ALEXANDER VIDAL, W. J. Spicer and E. W. 
MEDDAUGH. 


SOME QUESTIONS OF ENGINEERING INTEREST. 

To an engineer the completed work presents some 
novel problems. Cast iron has been used before for 
tunnel lining toa limited extent, and tunnels have 
been built before through soft material, but no tun- 
nel, under so great a river, through such soft mate- 
rial and located so near to the river bottom, has 
ever before been built, and no tunnel of such mag- 
nitude has been lined with cast iron. 

One question of much interest relates to the buoy- 
ancy of the tunnel. The outside diameter of the 
lining is 21 ft., hence the volume of displacement 
is 346 cu. ft. per lin. ft. The clay through which the 
tunnel is driven is of a variable consistency, and in 


The actual buoyancy lies somewhere bet ween these 
extremes, and varies evidently with the degree of 
fluidity. of the clay mass. 

If the clay in which the tunnel is built were a per- 
fect fluid, the tunnel would rise to the surface. [f it 
were an adamantine solid, the tunnel would be im- 
movably held in place, no matter what its buoyancy. 
But it is between these extremes. Itis probably fluid 
enough to exert considerable upward pressure on the 
tunnel, in some places at least. On the other hand, 
its fluidity causes a downward pressure from the 
mass of material lying vertically above the tunnel. 
This isin volume but little more on the average 
than that of the tunnel itself, and it is probable that 
a considerable proportion of its weight is borne by 
the tunnel lining. Whether the material is fluid 
enough for the upward pressure to equal or exceed 
the downward is a question which only experiment 
can settle. 

The question is further complicated by the fact 
that the clay is not of uniform consistency, being in 
some places quite stiff and hard, and in others very 
soft, so that, as described above, it flowed back 
through the bulkhead doors when the shield was 
forced into it. Nevertheless, even where most fluid, 
the clay must fall far short of the mobility of a per- 
fect fluid; and if we add to the minimum buoyancy, 
10,625 Ibs. per ft. (one-third the difference between 
the maximum and minimum theoretical buoyancies) 
making 17,833 lbs. per lineal ft., it seems as great an 
allowance as need be made for the upward pressure 
the clay. 

To prevent this upward force from causing mo 
tion, we have first the weight of the clay above the 
tunnel. The tunnel is 21 ft. in diameter, and the 
weight of the clay is 125 lbs. per cu. ft. The weight 
of the clay in water will be 125 lbs. — 62'¢ Ibs. = 
62!¢ Ibs. per cu. ft. Hence a layer of clay above 
the tunnel one foot in depth will weigh 21 = 62% 
Ibs. = 1,312 lbs. per lineal ft. of the tunnel. There- 
fore, the thickness of clay required to balance a 
buoyancy of 17,833 lbs, per lineal ft. will be 17,833 + 
1,312 = 13.6 ft. The base of this superincumbent 
prism is not at the top of the tunnel, but on a line 
drawn about 2 ft. 8ins. below the top; hence the 
depth of clay required above the tunnel to balance 
an upward buoyancy of 17,833 Ibs. is 13.6 ft. — 2 ft. 8 

ins. = 11 ft. nearly. 

By reference to the accompany profile, or as may 
be seen more clearly by the profile in our issue of Oct. 
4, there are five points in the tunnel where for short 
distances the clay is less than 11 ft. thick above the 
tunnel; but at each of these places the added weight 
of the gravel, sand, and boulders above the clay is 
more than ample to make up for the thinness of the 


phere 


clay layer. The weight of this material above the 
clay, the stiffness of the clay mass acting to resist 
the lifting of the prism of clay lying vertically 
above the tunnel, and the strength of the tunnel 
itself acting as a beam to resist a buoyant force on 
any section, are all resistances of unknown but con- 
siderable amount, which operate to prevent upward 
motion and seem to provide an ample factor of 
safety against the greatest buoyant force which is 
likely to be brought to bear. 


Of course the above is only an approximation, and 


depends on assumptions whose accuracy can only 
be proved by experiment. As regards the relative 


pressures on the top and bottom of the lining, ex- 
periments might easily be made, and it is to be 
hoped that they may be undertaken. 

Another interesting problem relates to the 
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strength of the cast iron lining. The weakest mem- 
ber in this is probably the bolts. Each ring of 
the lining is joined to the next by 157 steel bolts, %& 
in. diameter. This gives a sectional area of 9449 sq. 
ins. joining each two adjacent rings. At 60,000 Ibs. 
ultimate strength this would make the ulti- 
mate tensile or shearing strength of the tunnel 
tube 5,670,060 lbs., or 2,835 tons. 

No further calculations are needed to show that 
as far as strains from the movement of trains inside 
the tunnel are concerned, the tunnel lining has an 
enormous margin of strength. As for forces acting 
from outside the tunnel, if we suppose erosion to re- 
move the grave! and clay from above a section of 
the tunnel, it will be seen that the lining has 
strength enough to hold down a considerable sec 
tion and prevent its buoyancy from breaking it away 
from the rest. 

The only other outer force which seems to de- 
mand notice is that of unequal outer pressure. An 
outer pressure equal on all parts would cause 
merely a compressive strain on the cast-iron seg- 
ments. Unequal outer pressure, tending to change 
the tunnel section from a circle to an ellipse, would 
tend to break the flanges and bolts of the longitu- 
dinal joints. It will be noticed that these flanges 
are made very thick at the base on purpose to re- 
sist forces of ‘this class. 

If the material in which the tunnel lies were a 
perfect fluid, the pressure would be equal in every 
direction. Actually, the vertical pressures on the 
tunnel are probably somewhat greater than the 
horizontal pressures; but that the excess can ap- 
proach in magnitude the force necessary tc break 
the flanges or bolts of th: longitudinal joints seems 
impossible. The actual pressure, as already stated, 
can only be determined by experiment, and it is to 
be hoped that experiments will be made. Not until 
these pressures are at least approximately ascer- 
tained can it be known whether the lining has 
about a proper margin of safety or is vastly stronger 
than is necessary. 

The success of the St. Clair tunnel has called gen- 
eral attention to the use of shields moved by hy 
draulic pressure and to the use of cast-iron segments 
for lining in tunneling through soft materials, Not 
only for tunnels but for water conduits, sewers and 
subways it isnot unlikely that the precedents es- 
tablished by the work carried out so successfully by 
Mr. Hopson will be made use of. But it must be re- 
membered that cast-iron is an expensive lining at 
best. At St. Clair the cost of the lining was 
nearly one-third the total amounted expended. To 
carry out with greatest success, therefore, the new 
departure in engineering, more exact knowledge is 
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needed of the forces to be met. 


have each had their due allowance. 


Improvements to the Passenger Terminals of 


the Pennsylvania Railroad at Jersey City. 


For over four years work has been in progress on 
improvements of the terminal facilities of the Penn- 
sylvania R. R. at Jersey City. Long delays have oc- 
curred in carrying out the work through obstruc- 
tion by the property owners and the city authori- 
ties. Now, however, the work is being rapidly ad- 
vanced, and seems certain of completion during the 
coming year. The work comprises the construction 


of a four-track viaduct about 3,000 ft. in length, re- 


placing the old surface tracks and grade crossings 


through Jersey City. In our issue of June 25, 1887, 
the designs for the structure as then proposed were 
published, and the structure as now partially erected 
differs little from the deck-plate girder design then 


shown. There are three rows of heavy columns 18 
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Not until this 
knowledge is available can shields and lining be pro- 
portioned with assurance that safety and economy 






The viaduct is an especially fine looking structure, 
partly because of its short spans ard deep girders, 
which give it an appearance of great solidity, and 
partly because it has been painted a glossy black 
with Jos. Dixon’s graphite paint, which gives a 
most pleasing effect. 

The chief improvement in Jersey City, west of the 
viaduct, was the straightening of the line at the 
deep cut through Bergen Hill and the grading of a 
large yard forcar storage. (The change of line was 
shown bya map in our issue of June 25, 1887). This 
involved the excavation of about 250,000 cu. yds. of 
trap rock. The road now enters the city with two 
3° curves, between which is a 603 ft. tangent curve, 
whereas the old line had curves of 6° and 10°, 
with very short tangents between them. Space has 
also been obtained here for a 42-stall roundhouse 
and other buildings for the mechanical department, 

The chief interest, however, in the Pennsylvania's 
Jersey City improvements centers about the North 
River terminus. The elevated structure terminates 
at Henderson St., and from hereto the end of the 
tracks the surface has been elevated by filling to 
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the train shed at one time. In erecting the iron 
work, after each three trusses are put in place 
and braced, the wedge blocks which support it 
on the traveler are knocked out and the traveler is 
moved forward by the winding engine shown 
near its base, three ropes being attached to alter. 
nate trucks to secure an even pullon the different 
parts, 

The traveler contains about 110,000 ft. B. M. 
of timber and weighs in the neighborhood of 
140 tons, or about 12 tons per truck. The 
added weight of the iron work and the effect 
of wind pressure in causing unequal bear- 
ing on the trucks will probably load them at times 
nearly to their full capacity. The long vertical posts 
and braces in the structure aresingle sticks (not 
spliced) of Oregon pine, 79 ft. 8 ins, x 12 ins. x 14 
ins. These timbers were furnished by Gillingham 
& Garrison, of Philadelphia. 

The traveler as shown in the photograph is com- 
pleted and ready for use as soon as the iron work is 
on the ground. The members of the arched truss 
are none of them of great weight, and they will be 
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ins. square, built of plates and angles latticed. The 
longitudinal girders form spans from 38 ft. 7 ins. 
to 51 ft. 649 ins., and have aweb 52 ins. x *% in. 
The web of the cross girders is 57 ins. < % ins. The 
whole structure is 44 ft. wide, out to out, and the 
columns are spaced 18 ft. 3 ins., center to center. 
Foundations are of masonry, supported on piles 
where the ground is bad, as it is for a considerable 
part of the way. To erect the structure without 
stopping traffic, two of the surface tracks were 
moved a short distance to one side so as not to in- 
terfere with the foundations for the central row of 
columns, and all the traffic was turned over to them. 
\ll the immense passenger traffic of the Pennsyl- 
vania, Lehigh Valley,and New York, Susquehanna 
& Western railways has to pass over these two 
tracks, with grade crossings at every street, and is 
handled in a very crowded yard at the North 
River terminus, There are 107 regular trains in and 
104 out daily; but this does not represent one 
half the train movements over these tracks, 
since trains have to be made up at the yard west 
of the city. It need hardly be said, therefore, 
that in the busy hours of the day the trains run 
under very short headway, and the two fagmen at 
each crossinz have a post that is no sinecure, espe- 
cially since the gates have been removed to facili- 
tate the work of construction. Tracks have been laid 
on the half of the viaduct now erected, but they 
cannot be used, of course, until the terminals at the 
riverare in shape to receive passengers. 


former surface. Heavy retaining 


‘ wails support the embankment on 

eo \ all sides. The total area filled in 
bas is about 55,000 sq. yds., requiring 

\ 350,000 cu. yds. of earth, about all 

of which was hauled by construc- 


tion trains from borrow pits 10 to 20miles away. At 
Warren St. and Washington St. the tracks are car- 
ried over the streets by bridges. 

At the site of the train shed the filling has been 
so done that the tracks are upona grade of 0.4%, thus 
facilitating the starting and stopping of trains. Fig. 
lis a cross-section and elevation of the shed. It 
will be seen to be an arch-shaped truss, 252 ft. 8 ins. 
span between pin centers, and 80 ft. high. The ridge 
of the monitor roof at the top will be 110 ft. above 
the rail. It will be noticed that the arch has a pin 
joint at the center, so that the structure is free to 
expand and contract with changes of temperature. 
The members above and below the pins are made 
with sliding joints to permit rise and fall of the 
structure. The lateral thrust of the arch is taken 
by a bottom chord which runs underneath the 
tracks and platforms, as shown in the drawing. The 
skeleton of the structure will consist of 10 pairs of 
these trusses, making the total length 600 ft. 

The iron work for the train shed as well as for 
the viaduct above described, is furnished by the 
Pencoyd Bridge Co., of Pencoyd, Pa.; but the erec- 
tion is done by the Pennsylvania Railroad Co. Fig. 
2 is reproduced from a photograph taken Dec. 19, 
and shows the traveler which has been built for 
erecting the iron work of the train shed. It isa 
huge timber frame 80 ft. high, 230 ft. long, and 60 
ft. wide, resting on 12 freight car trucks which 
run on the permanent station tracks. This trav- 
eler is broad enough to support three trusses of 


irg engine on the tracks below. The roof of the train 
shed will be largely of glass, as indicated by the 
drawing; the walls will be of brick. The one on the 
south will be a party wall of this structure and of 
the new five-story office building which the Penn- 
sylvania Railroad will put here as headquarters 
for the operating officials of the United Rail- 
roads of New Jersey division of the system. At 
the end of the train shed two large hydraulic 
elevators are being put in for raising baggage 
trucks to the train shed level from the ferry 
house. 

The designs for the new passenger station, which 
will stand just east of the train shed, have not 
been decided upon. It will be so arranged, how- 
ever, that passengers will ‘pass from the trains 
through the station and on to the upper deck of 
the ferryboat. Ferry passengers and teams from 
Jersey City will pass on to the lower deck of the 
boat through the ferry house, as at present. At 
the Cortlandt St. terminus work hasbegun raising 
the roofs over the ferry bridges to make room for 
the two-story bridge which will be required. The 
station here will also have an added story, and a 
bridge and elevated sidewalk across West St. and 
Cortlandt St. as far as the Ninth Ave. Elevated 
is to be put up. Work has already begun on 
the foundations for the bridge over West St. 
It is intended to build a similar bridge and 
elevated passageway at the Desbrosses St. ter- 
minus. 

When these improvements are completed the 
Pennsylvania will be in a far better position to 
handle suburban traffic from its Néw York to 
New Jersey points than ever before; and a large 
accession to its traffic of thisclass may confidently 
be expected, 
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PERSONALS. 


Mr. JAMEs B. STEVENSON, Treasurer of the Dela- 
ware & Bound Brook, was run over and killed at Fitlers 
station, on the Pennsylvania R. R., Dec. 18. 


Mr. C. A. HENRIQUES has been appointed by 
Mayor GRANT, of New York, as a trustee of the Brooklyn 
Bridge, in place of Mr. A. L. Myers, resigned. 

Mr. J. W. ALVoRD, for the last year engineer of 
the town of Cicero, Il., has received an appointment on 
the engineer corps of the World’s Fair Commissjon, Chi- 
cago, Til. 


Mr. Geo. D. BLAKEY, engineer in charge of the 
construction of the Pulaski branch of the Norfolk & 
Western R. R., was killed recently at Sylvester, W. Va., 
by a stone thrown by a laborer. 


Dr. WM. Taytor, Secretary and Treasurer of the 
West Jersey Co., and Treasurer of other roads in New 
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weirs, with a dozen or 20 further additions in various 
parts of the book to bring it down to the latest date. It 
is a real service to the profession to have a book of this 
kind thus frequently and carefully revised, albeit it gives 
owners of former editions a somewhat uneasy feeling of 
being behind the times. As a whole, the work bas been 
greatly improved both in form and substance by these 
changes, which have been intelligently and carefully 
made. We are pleased to note some better instructions 
than in former editions in regard to the forms of culvert 
mouths. 


—Recent Experiments on the Flow of Water over 
Weirs. By M. Bazin, Inspector-General of Bridges and 
Roads. Translated ty ARTHUR MARICHAL and JOHN C. 
TRAUTWINE, Jr., from Annales des Ponts et Chaussées, 
Oct., 1888. Engineers’ Club of Philadelphia, 8vo, pp. 52. 

The experiments herein recorded by M. BAZIN are very 
important and complete, and it is well that they should 
be made accessible in English by this translation by 
Mesers. MARICHAL and TRAUTWINE, which appears to 
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Bulletins of the United States Geological Surrey. De- 
partment of the Interior, Washington, D. C. 

No. 58. The glacial boundary in Western Pennsylvania, 
Ohio, Kentucky, Indiana and Illinois. No. 59. The Jabros 
and associated rocks in Delaware. Nos. #0 and 64. Re 
ports of work done in the Division of Chemistry and 
Physics, 1887-88 and 1888-89. No. 61. Contributions to the 
mineralogy of the Pacific coast. No. 63. A bibliography 
of paleozoic crustacea, from 1698 to 1889. No, 66. On a 
group of volcanic rocks from the Tewan mountains, New 
Mexico, and on the occurrence of primary quartz in cer 
tain basalts. 


— Tables of Areas of Right-Angled Triangles of Slopes 
of 44 toltoitol. Being an extract from “Librito del 
Campo,” by Joun MoGere, C. E. Buenos Aires. Mackem 
& McLean. 1I2mo, pp. 10; 0cts. For sale by ENGINEER- 
ING NEWS. 

These very teatly printed and apparently accurate 
tables give the areas of right-angled triangles for heights 
varying by 0.1 ft. (or meters) between 0 and 60 ft. in height 


~ ENG. NEWS 


TRAVELLER FOR ERECTING PENNSYLVANIA RAILROAD TRAIN SHED AT JERSEY CITY. 


Jersey controlled by the Pennsylvania R. R., died at 
Cambridge, N. J., Dec. 21, aged 69. 


Mr. T. W. M. Draper, Chief Engineer and Gen- 
eral Manager of the Danville & East Tennessee R. R., has 
appointed Mr. D. RopGEr Assistant Engineer and Mr. E. 
C. MANNING Assistant General Manager. ‘The office of 
the latter will be at Bristol, Tenn., and his jurisdiction 
will extend 100 miles east of that city. 


Mr. G. F. H. von WReEDE has been appointed 
Master Mechanic of the main line division of the Phila- 
delphia & Reading R. R., with headquarters at Phila- 
delphia. Mr vON WRED& is only 24 years old, is a gradu- 
ate of the gymnasium at Hesse Darmstadt and the 
Worcester Polytechnic Institute and was for some time in 
charge of the locomotive testing department on the Penn- 
sylvania R. R. 


The following appointments have been made by 
the Norfolk & Western R. R. Co.: Mr. Tuo. Lows, divi- 
sion engineer, maintenance of way, eastern division, Roa- 
noke, Va.; Mr.G.M. Tompson, division engineer, mainte. 
nance of way, western division. Roanoke, Va.; Mr. PHILIP 
WALLIS, division superintendent motive power, eastern 
division, Roanoke, Va.; Mr. R. P, C. SANDERSON, division 
superintendent motive power, western division, Roanoke, 
Va.; Mr. T. H. BRANSFORD, superintendent Roanoke 
division, Roanoke, Va.; Mr. J. W. Cook, superintendent 
Shenandoah division, Shenandoah, Va. Mr. Jos. H. 
SANDs is vice-president, in charge of the transportation 
department; he will also continue to act as general mana- 
ger. Mr. Davip W. FLickwrr is general superintendent 
of the eastern division, and Mr. A. C. Hiprey. general 
superintendent of the western division; both are located 
at Roanoke, Va. 


NEW PUBLICATIONS. 


—The Civil Engineers’ Pocket Book of Mensuration, 
Trigonometry, Surveying, Hydraulics, Hydrostatics, etc., 
ete,, by JoHN C. TRAUTWINE, C. E., revised by Joun C. 
TRAUTWINE, Jr. New York, John Wiley & Sons. 15th 
edition, 40th thousand, 12mo, pp. 866. $5. 

Little is needed in the way of notice of this latest edi- 
tion of perhaps the best known engineering work in our 
language, than to say that the principal change from 
former editions isa great enlargement of the article on 


From a Photograph. 


have been very carefully made. As we publish else- 
where an abstract of the contents of the paper we will 
not now notice it further. Every hydraulic engineer 
should obtain a complete copy of it. 


— The Foreign Commerce of the United States. Annual 
Report of the Bureau of Statistics for the year ending 
June 30, 1890. Pub. Doc., 8vo. pp. 94. 

Included in this report, some parts of which we comment 
upon editorially, are statistics of immigration and our 
carrying trade, the last of which is rapidly becoming an 
item which may be described as briefly as the snakes of 
Ireland. 


—Mineral Resources of the United States, 1888. 6th 
Annual Issue, U. 8. Geological Survey, J. W. Powe 1, 
Director; Davip T. Day, Chief of Division. Pub. Doc., 
8vo, pp. 652. 

This valuable and elaborate publication is one of the 
most creditable published by the government as respects 
completely covering its subject with little superfluous or 
irrelevant matter. But it appears so late that its statistics 
are already old, having been published by us in their 
substance nearly a year ago. 


—The Metric System. Detailed Information as to 
Laws, Practice, etc. New York: American Metrological 
Society, 8vo, pamph., pp. 16. 

The nature of the contents of this pamphlet can be 
imagined from its titie. While we sympathize with the 
purposes of the American Metrological Society, it would 
have been showing more sense had it given its address 
on the pamphlet, if not a list of its officers, and we trust 
the new metric system of numbering pages is not to num 
ber them A, B, C, D. 


—Lake] Bonneville, by Grove Kart GILBERT, U.*S. 
Geol. Survey, Monograph No. 1. Pub. Doc., small 4to, 
pp. 438. 51 plates, 51 cuts. 

This really magnificent work is a discussion of the geo- 
logical features of the Great Salt Lake Basin, which 
formerly held a fresh water lake of many times the extent 
of the present salt water lake, to which the name of Lake 
Bonneville has been given. The work is superbly illus- 
trated, and, what is often untrue of such government 
publications, appears to be worthy of it. Few more inter. 
esting geological stories have ever been told, or better 
told. 


for slopes of “tol, \tol, (tol, ltol, 14 tol, tol, 
2tol,3toland4tol. The tables are designed to facili 

tate the calculation of irregular earthwork, by first 
computing the section as a series of trapezoids, regardless 
of the side slopes, and afterward deducting the triangle 
due to the latter, the height for which, of course, is the 
heizht of the slope-stake from grade. 


TRADE PUBLICATIONS. 


-Consolidated Car-Heating Co.'s Catalogue.—In our 
notice of this publication in our issue of Dec. 13 the ad- 
dress of the company was wrongly given as Troy, N. Y. 
The general office of the company is at Albany, N. Y., and 
branch offices are located in Chicago, New York City, and 
Coaticooke, P. Q. 


SOCIETY PROCEEDINGS. 


American Society of Civil Engineers.—At a meeting 
of the Louisville members of the Society a resolution 
was adopted endorsing the “St. Louis’ nomination for 
officers of the Society for the ensuing year. 

MARSHALL Mornis, Secretary. 


Michiga~. Engineering Society.—Ihe 12th annual 
meeting will be held at Lansing on Jan. 20-23, 1891. A list 
of about twenty papers to be presented at that meeting 
has been published, The present officers of the Society 
are: President, J. B. Davis; ‘Vice-President, Geo. L. 
Wells; Secretary and Treasurer, F. Hodgman. 


Montana Society of Civil Engineers.—Meeting of 
Dec. 20, at Helena. A memorial of the late president, 
Mr. B. H. Greene, was submitted. Mr. Finlay McRae ex- 
hibited the “ arithmometer,” now used in caiculations at 
the U. S. Surveyor-General Office, and explained its 
advantages. 

The Engineers’ Society of Western Pennsylvania 
at its last meeting nominated the following officers for 
the coming year: President, Thomas P. Roberts; Vice- 
President, A. E. Hunt; Secretary, J. H. Harlowe; Treas- 
urer, A. E. Frost; Directors, George S. Davison and T. H. 
Johnston. At this meeting Mr. J. Eusch read a paper on 
“Defects in Open-Hearth Furnaces,” 
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dreaa label on each paper, the change of which to a subse- 
quent date becomes a receipt for remittance, No other 
receipt is sent unless requested, 

Advertising rates, 20 cents per line agate 
measure, Schedule sent on request. Changes of ad- 
rertisements must be in hand on Tuesday afternoon: New 
advertisements Wednesday afternoon; Transient ad- 
vertisements not later than Thursday noon, The last 
pager yo to presse early on Friday, and we shall be obliged 
if subscribers who fail toreceive their papers promptly 
will notify ua without delay. 

Drawings and Photographs of ali new engi- 
neering works or deaigna, large or small, of interest from 
thei magnitude, novelty, or originality, as well as newly 
adopted Standard Plans Jor engineering structures 
or detaila, rolling stock, ete., are always desired for early 
publication. Also Brief Technical Notes of the 
cot or manner of executing work, teats of materials, ma- 
chines or other new devices, and News of New Con- 
struction of all kinds. Letters for publication must 
be accompanied by the name or card of the writer. 


lowa Civil Engineers’ and Surveyors’ Society. 
Annual meeting Dec, 30, at Des Moines. Secy,, Seth Dean, 


Uienwood, 


Association of Civil Engineers of Dallas. Next mncet- 


ng, Jan, 2, Seey,, E. K. Smoot, 
Engineers’ Club of Philadelphia.—Next meeting, 
lan, 3, Seoy., Howard Murphy, 11%2 Girard St. 


Civil Engineers’ Society of St. Paul.—Next meeting, 
Jan, 5, Seey,, G, L, Wilsen, 

Denver Society of Civil Engineers.—Next meeting, Jan, 
6. Seey,, Geo. H, Angell, 

Western Society of Engineers.—Next meeting, Jan. 
6, Seoy., J, W. Weston, 230 La Salle St., Chicago, 

Engineers’ Ciub of St. Louls.—-Next meeting, Jan, 

Secy., W. H. Bryan, 80 South 7th St, 

American Society of Civil Engineers.— Next meeting, 
Jan, 7, Secy., John Bogart, 127 E, 23d 8t., New York, 

Engineering Association of the Southwest.—Next 
meeting, Jan, 8, Secy., Olin H, Landreth, Vanderbilt University, 
Nashville, Tenn, 

Technical Society of the Pacific Coast.— Next meet- 
ing Jan. 9, Secy., O, von Geldern, 408 Caijifornia St,, San Frenciso, 

Civil Engineers’ Club of Cleveland.—Next meeting, 
Jan, 18. Seey., A. H, Porter, 50 Euclid Ave. 

New Engiand Rallroad Club. Next meeting, Jan, 14, 
Secy., F, M. Curtis, 

Civil Engineers’ Association of Kansas.—Next meet- 
ing, Jan, 14. Seey.,J, C, Herring, Wichita, Kan, 

Southern and Southwestern Raliway Club.—Next 
meeting Jan, 15, at Atlanta, Ga, Secy,, W. H, Marshall, Rookery, 
Chicago, 

New York Railway Club.— Next meeting, Jan. 15, Rooms, 
Gilsey House Secy., H, G, Prout, 

Engineers’ Club of Cincinnati.—Next meeting, Jan 
15, Seey,, J. F, Wilson, ‘ 

Northwest Railroad Club.—Next meeting, Jan, 16, 
Secy., H, P, Robdinscn, Si, Paul, Minn, 

Western Raliway Club.—Next meeting, Jan. 20. Rooms, 


Phenix Building, Chicago, Secy., W. D, Crosman, 816 Rookery 
sidg, 

Engineers’ Society of Western Pennsylvania.—Next 
meeting, Jan. 20, Seey,, 8. M, Wickersham, Pittsburg, Ps, 


Boston Society of Civil Engineers.- Next meeting, 
Jun. 21, Secy., 8. BE, Tinkham. 
Michigan Engineering Society. — Annual convention, 


Jan, 20 to 23, at Lansing, Secy,, F, Hodgman, Climax, 


It was discovered too late in binding our issue of 
last week, that a certain unknown proportion of 
the portraits of Mr. Wa. P. SHINN, President Am. 
Soc. C, E., had been somewhat blurred by care- 
less handling in printing. It being impossible to 
determine after the issue had been mailed to whom 
these imperfect copies had been sent, we enclose a 
reprint of this portrait with every copy of this 
issue, in order that the proper substitution may 
be made in all copies requiring it. 

READERS who have followed our series of articles 
on the St. Clair Tunnel must have been impressed 
with the great care with which the details of the 
work were designed, as was most proper in a 
work so far outside all precedents in engineering 
practice. Probably $250,000 would not cover the 
expense of the plant which was accumulated at 
the mouth of the tunnel to carry on its construc- 
tion; and yet when the work of tunneling began, 
it was found that the rate of progress of the whole 
enterprise depended simply on the rate at which 
the clay could be dug away in advance of the 
shield. All the workmen but the excavating 
gang, and all the hydraulic machinery, hoisting 
machinery, etc., were kept idle a good part of 
the time, or working far below their maximum 
efficiency, because of the unavoidably slow progress 
of the excavation. 

Because the clay was known to be soft. no diffi- 
culty was anticipated in digging it; but in this very 
softnesss of the clay was the root of the trouble. 
Had the clay been stiff and dry, it could have been 
dug with picks; but it was permeated 
with water, and in tenacity it is said 
to have borne some resemblance to 
india-rubber. An ordinary shovel was 
soon bent out of shape in prying into 
the sticky mass, and even spades were 
soon doubled up. The only tool which 
would stand the service was a narrow, 
long-bladed spade imported from Eng- 
land, where it is used in digging 
ditches for tile drains. The progress 
made with this implement, however, 
was discouragingly slow, for the clay 
had to be pried out in chunks. On 
the average one gang of 26 men could 
dig out about enough in 8 hours to 
advance the shield 2 ft.,a creditable 
enough advance, perhaps, and yet 
aggravatingly slow, considering that 
difficulty in digging soft clay was all 
that held back the whole great work from a progress 
without precedent in the annals of tunnel-driving. 





—_—___¢ —__—_—_— 


BEFORE the tunnel had progressed very far, a 
journeyman cooper in Port Huron, who was 
‘* down on his luck,” in obtaining work at his 
trade, secured employment as a laborer in 
the excavating gang. But he had never been ac- 
customed to work with a shovel or spade; the 
drawknife was the tool which his hands knew 
best, and he declared that he could make a tool 
that would work better than that long-bladed 
ditcher. The next time he reported for duty he 
carried an odd shaped drawknife made of a piece 
of heavy band iron, bent into a half circle, about 
6 ins. across, with eyes ateach 
end, in which wooden handles 
were stuck. -The lower side 
of the band was brought to a 
cutting edge. With this novel 
style of drawknife he went to 
work, despite the jokes of his 
comrades; and the jokes soon 
ceased when it was seen that 
with this little tool a man could stand on 
the horizontal partitions of the shield and 
shave the clay down from the working 
face twice as fast as it could be chopped out with 
the spades. Those in charge of the work were 





quick to see the value of the simple invention, and 
all the men were soon supplied with the new tools. 
From that time forward the rate of progress of the 
excavation was materially increased, and the whole 
work was completed on Aug. 30, 1890, having 
made the remarkable average rate of progress of 
455.4 ft. per month. This is probably a more rapid 
advance, taking the whole work from beginning 
to end, than was ever made in any tunnel through 
avy material, and is certainly greater when the 
large cross-section of the tunnel is taken into ac- 
count. If the St. Clair tunnel had no other un- 
usual features to make it famous, it would be so 
because of its rapid construction, That this shculd 
have depended upon so insignificant a detail as 
the form of excavating tool placed in the hands of 
the laborers, is a fact which carries with it a lesson 
obvious to every engineer. 


—_——_—- + -———— 


THE last report of the Bureau of Statistics makes 
the following interesting exhibit of the simul- 
taneous growth of the total tonnage engaged in 
foreign commerce entered at our sea ports, and 
decline of the American percentage thereof : 


Total Per cent. 
tonnage. American. 
WD ge ws Latins <eecndes 9,645, 
RF dvs 05 00 cnctucteten 14,226,297 73 
SE oka dcs condos aren +» 21,686,091 65 
bens iccstecaeas 43,797,554 67 
1861-70....... 6 atwarkunee 49,098,774 46 
Se iakilaa cd isa kucees 102,983.110 28 
RODEO. Bic ccccccvencdestete 135,415,474 22 


/The one consoling fact about this mortifying 
table is that our foreign tonnage is both absolutely 
and relatively larger than it was ten years ago, 
and was absolutely larger last year than it ever 
was, except in the one year 1857, when it was 
3,485,269 tons against 3,404,584 tons in 1890. In 
1881, moreover, our percentage of foreign trade in 
American bottoms was only 19 per cent., whereas 
now itis over 22 per cent., a slight gain indeed but 
enough to show that the tide has turned. If it 
once begins to run our way it need not take us 
long to recover all that we have lost. 


—— -« —— 


It is now supposed that the second Board of Ex- 
perts which is considering the sad case of the 
Brooklyn Bridge will report early in January. Of 
the nature of their report nothing whatever has 
yet become known, unless we may regard as in- 
spired and prophetic some recent declarations of 
the Brooklyn Eagle to the effect that ‘‘ Whatever 
the report of the experts may be it is regarded as 
unlikely ‘that the general features of the tail- 
switching now in vogue will be done away with,” 
coupled with the untrue statement, which has 
once before been ‘‘worked for all it was worth,” 
that ‘“‘while most desirable‘with largely increased 
capacity, the expense of a circulating or loop system 
renders its adoption simply out of the question.” 
Pending the appearance of the second Board’s re- 
port, it has not appeared proper that we should 
have much to say on the merits of the question, 
but it may be well to quote a prophecy from the 
report of the first Board of Experts, which was 
fulfilled last week for the fourth or fifth time since 
the report was issued: 

THE PROPHECY. 


It is well known and admitted by all railroad managers 
that among the many causes which produce desailments 
by far the most prolitic are those resulting in many ways 
from the use of switches, frogs, and crossings;and not- 
withstanding the fact that their literal use is an unaveid- 
able necessity in the operation of surface railroads, it is 
the constant and most solicitous effort of every good rail- 
road operator to reduce their use to the lowest possible 
minimum on lines of main track, andto place those that 
cannot be dispensed with in positions the least likely to 
cause danger, as also to guard them with every possible 
device to make their use safe and to signa! notice to ap 
approaching trains when they have been moved to posi 
tions menacing danger. . . . Weare therefore unan- 
imous and most emphatic, in the opinion that under no 
circumstances should such devices be employ¢d upon 
the tracks of the Bridge railway. They might of course 
be employed safely for a long time, butxperience unerr- 
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ingly points to the inevitable accident, which, sooner or 
later is sure to occur. 


THE LATEST OF SEVERAL FULFILLMENTS. 

An accident that delayed traffic nearly half an hour and 

caused great inconvenience to thousands of passengers 
occurred during the evening rush on the Brooklyn Bridge 
shortly after 6 P. M. last night. 
, One of the switch points on the northern track broke 
down and a car was derailed, It took 29 minutes to 
repair the damage, and in consequence a crowd of nearly 
5,000 people congregated around the entrance, waiting to 
reach their homes, The rough weather caused many 
people who ordinarily use the ferries to attempt to reach 
Brooklyn by the Bridge. This caused the crush to be 
greater than ever known before. 

All th: platforms were greatly packed and there was 
hardly standing room in the avenues leading to them On 
the upper platforms the crowd extended over on totle 
Third Avenue Elevated Railroad platform and across 
the street bridge to the City Hall Park. 

Many people, including a nux ber of ladies, took to the 
footpath, and despite the wind and rain walked across the 
Bridge. Others hired cabs and were driven over, whilea 
large number left for the ferries. When the damage had 
been repaired the trains were run as rapidly as possible, 
but it was two hours before all the delayed passengers 
had been taken across.—N. Y. Herald, Dec. 18. 

Panic, is the great and ever present danger in 
occurrences of this kind. Panic has so far been 
escaped, but it may at any moment cause the loss 
of a score of lives with much less real cause than 
in this instance. The panic itself cannot be fore- 
seen and guarded against, but the cause of danger 
from panic can be and should be foreseen and re- 
moved instcad of being persistently adhered to and 
defended. When the inevitable slaughter comes, 
those who for years past have sacrificed the public 
good to private interest assuredly will not be held 
guiltless. 

sia 

THE summary removal of Mr. L. E. CooLey 
from his position as Chief Engineer of the Sani- 
tary District of Chicago, is still practically unex- 
plained, and the press of Chicago is divided upon 
the wisdom and propriety of the action of the 
Board of Trustees, as might be expected. On sifting 
down, as well as we can, the evidence coming to 
us from the Chicago newspapers, it looks as if en- 
gineering qualifications had nothing to do with the 
rupture, and that politics and personal differences 
between Mr. CooLEY and some of the trustees were 
the true sources of trouble. The Inter-Ocean gives 
as one item of difference and conflict in ideas, the 
fact that Mr. CooLEY was planning a ship canal, as 
he interpreted the law, and that certain of the trus- 
tees wanted a mere drainage ditch of about one- 
half the water area, and that the ditch was prefer- 
able to strong railway influences. In any event 
this long-delayed, much-discussed improvement is 
still further delayed, and after the experience of 
Messrs. HERING and COOLEY with the powers that 
control this sanitary improvement we do not won- 
der at the refusal of Gen. NEWTON to accept 
responsible charge. The new chief engineer, Mr. 
WorTHEN, is an older man than either of his pre- 
decessors, both in engineering practice and the 
ways of the world, and we trust that this riper 
experience may enable him to steer the enterprise 
towards at least a speedy and successful begin- 
ning. 

sihiciticchilipnil sti 

In our last issue, page 548, is an article condensed 
from Indian Engineering on ‘‘ Concreting under 
Water.” . In this article surkhi is spoken of as an 
ingredient in the grout used, and the meaning of 
this term was asked. Mr. BENJAMIN SMITH LYMAN, 
of Philadelphia, well known as a geologist and min- 
ing engineer, and of long service in Japan and 
India, writes us that this surkht is brickdust, and 
the word means literally ‘‘ redness” in Hindustani. 
As the grout made with this brickdust, lime and 
sand, in equal parts, is reported in the article as 
possessing advantages over the Portland cement 
grout, the note is of more than passing moment, 
and shows that the Hindus, as well as the Span- 
ards of Cuba and Mexico, make use of this cheap 
component of hydraulic mortar. The hydraulic 
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properties of a lime-brickdust compound have long 
been recognized in this country, by engineers and 
in engineering text-books, but we have never heard 
of its actual use to any considerable extent. For 
ordinary purposes hydraulic cement is too easily 
accessible and too cheap to warrant experiments 
with the pulverized brick and lime. But for special 
purposes, such as the grouting under water men- 
tioned in the article referred to, the fact that it is 
not so ready to drop the sand component, as is 
Portland cement, is a feature that could be put to 
good use by engineers oftener than it is. We have 
tried grouting up badly laid masonry with Port- 
land cement and sand, one to one, and know that 
the chief trouble lies in the tendency of the sand to 
separate and to choke the grouting channels. 


Railway Construction of 1890. 


In its issue of Dec. 28, 1889, ENGINEERING NEWs, 
in reviewing the field of railway construction, 
estimated the probable mileage of track which 
would be added during the year 1890 as several 
hundred miles greater than the mileage constructed 
in 1889. The course of events has now proved the 
accuracy of this prediction, and we are enabled to 
present with this issue a summary from our de- 
tailed list showing that the new track laid during 
1890 will at least equal 5,775 miles, with the possi- 
bility that these figures will be slightly increased 
when the final and corrected statement is made. 
Summarizing from our detailed list, we give below 
the mileage of new track laid since Jan. 1, 1890, 
by groups of States, as compared with that Jaid in 
the three preceding years : 








Groups. 1887. 1888. 1889. 1890. 
New England...... ........ 126 182 80 74 
ek ous bitvedecéeabes 215 201 437 328 
ye 1,751 897 688 701 
Wee MEI ci wins ddan scdeeu 836 1,174 1,095 1,275 
Gulf & Miss. Val. ......... 858 1,022 772 8&3 
Southwestern .............. 5,118 1,500 851 884 
Northwestern .............. 3,144 774 566 978 
WOME Sc aciiWdenccudeacssae 691 929 604 634 

Na as) Pace cg caer 12,667 6,679 5,095 5,775 


These figures include only track laid on exten- 
sions of steam railway lines ypon which regular 
trains are to be run to do business as common car- 
riers of both freight and passenger traffic; thus ex- 
cluding lumber or mining railways pot carrying 
passengers, and city lines, for passenger traffic 
only. By including such lines the above totals 
could easily be increased by several hundred miles. 

Reserving discussion cf the various enterprises 
in detail until our next issue, when they will be 
considered in connection with our statistics and 
map showing the track laid in each year of the 
last half decade, we shall consider only the main 
features brought out by the above figures. Add- 
ing the above totals, together with the mileage 
laid in 1886 (8,471 miles), to the total mileage of 
railway completed Dec. 31. 1885, we have 167.172 
miles as the amo int of railway completed Jan. 1, 
1891. Thus it is seen that, of che total railway 
mileage of the United States, 36,912 miles, or over 
22 per cent., has been constructed during the last 
five years. A very large proportion of this amount 
has been built in the 14 States comprised in the 
Southwestern and Northwestern groups. In fact, 
considering the competitive nature of the exten- 
sions, more construction has been done in those 
States than was best for either the railways who 
buiit the lines or the people who have to support 
them. The many radical changes in the general 
currents of traffic, brought about by the construc- 
tion of these new railways, have been among the 
principal causes of the disastrous rate wars which 
have been carried on during the past three years. 

Notwithstanding this, the rapidly increasing 
business has served to attract a large amount of 
railway capital to those sections, as is shown by 
our totals for 1890. A change in the character of 
the lines has, however, been brought about. The 
new construction of 1889 and 1890 comprises but a 
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small mileage of competitive lines, while in the 
construction of the two preceding years, competi- 
tion was the mainspring of action. 

The South Atlantic group of States has the greatest 
amount of new mileage to its credit. This group 
comprises what are now among the most progres 
sive States of the South. but which for many vears 
suffered their great natural resources to lie un 
developed. The mineral tratiic is at present, and 
will continue to be for some time, the greatest in 
centive for railway extension in the South. The 
large systems are rapidly occupying the richest 
mineral sections, and a large proportion of the new 
mileage has been built by them either directly, or 
by companies under their control. 

In the New England and Middle groups con 
struction has been less active during 1890 than for 
several vears previous. The work has been con- 
tined, with few exceptions, to the construction of 
short branches by the large companies, and to lines 
projected to develop local industries. The same is 
true of the new roads included in the Central 
Northern group. 

Practically the same conditions affect the work 
in the Gulf and Mississippi Valley States as were 
spoken of in connection with the South Atlantic 
States. 
rapidly developed, railway construction has been 


in the mineral sections, which are being 


quite active. On the other hand, this group of 
States includes a large territory offering but little 
inducement for the investment of capital in rail 
way construction, and in this section little has 
been done in the addition of new lines. 

The seat of activity in the Pacific Group is con- 
tined to the States of Colorado, Washington and 
Montana. The rush to occupy the rich agricul- 
tural and timber lands tributary to Puget Sound 
has resulted in a large mileage of new track in 
that section. The State of Washington, indeed, 
stands at the head in increase of mileage. It is 
probable that construction will continue to be ac- 
Nearly all of 
the track laid in this group of States has been the 
work of four or five large companies. 

Taking the work in the United States as a 
whole, the mileage of new track laid is about 700 
miles more than that of 1889, but is less than that 
laid during any other preceding year of the last half 
decade. The construction has in nearly all cases 
been justified by the demands of the traffic and 
will prove a paying addition to the railway prop- 
erty of the country. As forthe future prospects, 
they are fair for the construction of at least an equal 
mileage during the coming year, with the possi- 
bility that the figures will show a considerable in- 
crease over those for 1890. 

The most uncertain element in the problem is 
the present financial stringency which affects new 
enterprises much more than it does established in- 
dustries. If the present tight money market con 
tinues during a considerable part of the coming 
season it will put a decided damper on railway ex- 
tension and reduce very considerably the mileage 
of the coming year. 


tive in this section for some years. 


Recent Naval Progress. 


Less than ten years ago it was generally sup- 
posed, at home and in Europe, that if the United 
States could build the lighter armored class of war- 
ships, it would yet have to go abroad for the arma- 
ment of these ships; and the fact was that our 
manufacturers then lacked both the plant and ex- 
perience required for making heavy armor plate 
and guns of the modern European types. But 
both deficiencies have been well and rapidly over- 
come. Our new ships are fully equal, and some of 
them superior, to their European prototypes ; 
American firms are already equipped to turn out 
the heavier armor-plate, and now we hear from 
England that our guns are the best in the world. 
Lieut,-Col. W. Hore, V. C., an accepted authority 
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on ordnance detail, has lately visited this country, 
and has inspected our gun-making establishments 
He is reported as saying that the Bethlehem gun 
plant is superior to any in the world, and comes 
the nearest to realizing his dream of a perfect 
plant of this nature. And he speaks in equally 
high terms of the Washington gun plant, and says 
that he was there convinced that it was possible to 
construct a perfect ‘‘built-up” gun, a result due 
solely to the exceeding excellence of the machine 
tools and methods used. 

This commendation by an English ordnance 
officer only coincides with the experience already 
gained by the officers of our own army and navy, 
who have been carefully studying foreign practice 
and making experiments of their own meanwhile ; 
and in these experiments they have been backed 
by the best skill of American manufacturers and 
mechanical engineers outside of army and navy 
circles, But it is encouraging to Americans and 
complimentary to our engineers, civic and mili- 
tary, to realize that it was as late as 1883 that the 
Gun Foundry Board, appointed to study the 
American manufacture of guns, reported that the 
replies from American steel and gun manufac- 
turers were * unsatisfactory ~ because *‘ the sub- 
ject was a new one to those addressed.” The 
Board at that date concluded that none of the de- 
sired information could be obtained from our 
manufacturers, ** because of their lack of experi 
ence.” The manufacturers themselves declared 
that they did not possess apparatus capable of 
forging the large ingots required for modern guns, 
nor the tools to rough bore and turn them, nor the 
appliances for tempering material of the weight 
and sizes demanded by the Government. 

While it is true that we taught the world how 
to build and fight ironclad ships and heavy guns, 
in our war of 1860-65, it is also true that for over 
20 years we have been practically without a navy 
that would do credit to a fourth-rate power, and 
our wealthiest cities have been defenceless against 
the possible attack of any insignificant power that 
had the money or credit to supply itself with the 
modern appliances of war. This reproach is 
in a fair way of being removed from us; and few 
will deny that the portion of our surplus wealth 
spent in making a new and creditable navy and in 
building guns that rank with the best that Europe 
can furnish, was the wisest national expenditure 
made in our generation. We do not need either 
for war, and trust our guns may never be 
turned against any civilized power. But an 
equipment of this character, equal to or surpassing 
the best of other nations, is the best insurance we 
can have against war, and our rank among 
nations demands such an equipment. We have 
been wise, perhaps, in waiting while others made 
their costly experiments and failures; but we can 
not afford to wait forever, and the late results, in 
ships and guns, show that our Government has 
been closely watching these experiments and 1s 
now ready to profit by them. 


CORRESPONDENCE. 


Cement and Salt Water. 


New York, Dec. 20, 1890. 
To THE Eptror oF ENGINEERING NEWS : 

Sir: Your article on cement and salt water is valu- 
able. Ihave frequently known good cement mortar to 
become worthless by too rapid drying, 9nd was long ago 
convineed that the use of salt water was a benefit in one 
way at least. 

The theory of cement setting ascribes that action to 
crystallization which requires water, hence the absence of 
water will prevent setting, so that too rapid drying is fatal. 
I have known a quantity of dried salt kept in a pasteboard 
box to absorb somuch water from the airas to convert 
the pasteboard to a wet, soft pulp, and I believe the pres- 
ence of salt in mortar, by absorbing moisture or more 
properly by holding the water already obtained, will pre- 
vent rapid drying and permit the cement to fully crystal- 

ize Cras. J, BATES, 


The Consolidated Car-Heating Co.—Correction. 





ALBANY, N. Y., Dec. 20, 1890. 
TO THE EDITOR OF ENGINEERING NEWS: 

Sir:—I send you two addresses to-day received by us, by 
which you will perceive that your paper has some circu. 
lation, and tha‘ a misstatement of our place of business 
contained in your recent issue, which gives it as Troy, in- 
stead of Albany, N. Y., is causing us some annoyance, 
We hope you will take the trouble to make it clear that 
our main offices are at Albany, with branches at New 
York, Chicago and Coaticook, Canada. 

Ws. G. RIcE, 
Vice-President and Treasurer. 


[The mischance happened merely by a slip of the 
pen of an editor in an absent-minded moment, and 
we trust deceived but few, who were not already 
familiar with the name and home of this now im- 
portant company.—Eb. ENG. NEws.] 


The Kaw River Bridge Details. 


To THE EDITOR OF ENGINEERING NEWs: 

Sir: In ENGINEERING NEws of Nov. 29 there are 
sketches of the Kaw River Bridge at Kansas City that 
show how much the details of a bridge contribute to its 
safety. Probably all engineers familiar with this particu- 
lar subject, on examining these sketches, concluded that 
the fiber of the iron in the plate that failed ran parallel to 
the direction of the beam. It also appears from these 





Passenger Station at Bay City, Michigan 
Central Railroad. 





In our issue of Sept. 27 reference was made to 
the fine new passenger station then nearly com- 
pleted at Bay City, Mich., for the Michigan Centra] 
R. R. The engravings herewith presented are from 
photographs of the station, which was opened to 
the public in September. This station seems an 
even handsomer piece of architecture than either of 
the three fine stations on the Michigan Central 
illustrated in ENGINEERING NeEws of Sept. 10, 1887. 
The Bay City station is built of a brown sandstone 
with a reddish tinge. The stone seems, in fact, of 
rather too light a hue for arailway station, where 
the exposure to smoke and soot is likely to be con- 
siderable; and a darker stone would give a richer 
effect even while the building is new. The tower is 
the feature of the building of chief architectural 
importance, and it saves the long low stretch of roofs 
and gables from the shed-like appearance it would 
otherwise have. The treatment of the tower is ex- 
cellent, and the cloek dials give it a useful office to 
perform and redeem it from being mere ornamenta- 
tion. 

The general arrangement of the first story isshown 
on the accompanying plan. The south end of the 
building is devoted toa well-lighted dining room, 
65 =< 25 ft., with kitchen, serving room, store rooms, 
etc. In the second story are four sleeping rooms. 
The small building, connected by a shed roof to the 
larger, contains the men's water. closet, baggage 
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BAY CITY PASSENGER ‘STATION, MICHIGAN CENTRAL RAILROAD, FRONT VIEW. 


sketches that there were no stiffeners on the beams near 
the suspenders, and if there were the result shows how 
little they were worth. Here was an otherwise fairly 
good structure nearly ruined for the want of a little more 
care in designing the details, or by the desire to save a 
few cents’ worth of labor in the shops. Had stiffeners of 
the proper size been used here, and puton as they ought 
to have been, an accident of this kind probably could not 
occur. When stiffeners are used oftentimes too little at- 
tention is paid to the way in which they are put on. In 
all cases where they are used under a concen- 
trated load they should be fitted tightly against 
the projecting flanges by grinding or chipping, 
and at floor beam suspenders the projecting leg of the 
angle should extend out the full width of the angle of the 
beam. The writer has repeatedly seen the projecting leg 
of the angle cut off at an angle of about 45°, and at the 
ends of plate girders these stiffeners would not come with- 
in 4 in. or more of the flange resting on the bearing plates, 
and in many cases this was the work of the best com- 
panies in the country; all of which only emphasizes the 
fact that the details need more careful watching. With 
good details the lightest structure may do service for an 
indefinite time and be fairly safe, but with poor details 
the heaviest and presumably the most substantial stru 

ture only becomes‘a death trap. ii Bia 


room, express room and boiler room. The men’s 
waiting room is finished in red oak. The remainder 
of the inside finish is of birch, which costs about the 
same as red oak, and isa handsomer wood. The 
women’s waiting room has an open wood fireplace, 
similar in design to that in the station at Battle 
Creek (ENG. News, Sept. 10, 1887). The porte cochere 
is still not a common addition to a railway station, 
but it is of evident utility and adds much to the 
architectural effect The second story of the main 
building with a few rooms in the third story is de- 
voted to offices for the Division Superintendent and 
other geueral officers having headquarters here, 
with rooms also for conductors. 

The chief criticism to be made upon the station is 
that no protection is afforied the passengers in go- 
ing from the train to the station in imclement 
weather. The nearest track is, asthe writer re- 
members, about 20 fc. from the front of the building. 
A wooden platform on a level with the rajls extends 
over this area and looks not at all in keeping with 
the well built stone station. Besides the sloppy dis- 
comfort of getting on or off trains here in a pouring 
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rain, the plagform is bound to decay very rapidly 
and requiregfrequent repairs and renewals. No 
doubt it is difficult to obtain good architectural 
effects when a long stretch of roof is added to cover 
platforms, and time will show whether travelers at 
Bay City will stand an occasional wetting for the 
sake of having their esthetic tastes gratified. 


Bazin’s Experiments with Weirs.* 

To the classic weir experiments of Francis, at 
Lowell in 1852 and 1883, and of Fteley and Stearns, 
at Boston in 1877-9, must now be added those of Ba- 
zin, at Dijog, France, in 1886-8. 

Like his Wedecessors, M. BAzINn operated upon a 
very large “:ale. His experiments are remarkable 


For the exact determination of the levels in the 
vicinity of each weir, three cast-iron blocks were 
built into the masonry, one in the side wall of the 
channel immediately over each end of the weir, and 
one in the lateral chamber, 16 ft. above the weirs 
These three blocks were then filed down so as to 
bring them all to precisely the same level. In con- 
nection with them the hook-gauge was used, and 
also a slide-rule provided with a point at its lower 
extremity. The latter instrument was used for as 
certaining not only the elevation of the water sur- 
face, but also that of the crest of the weir. 

The formation of a vacuum behind the falling- 
sheet of water was prevented by widening the 
channel on each side and immediately below each 
weir, thus securing free access of air behind the 
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PC. Port Cochere. 


for the length and regularity of the channel of ap- 
proach and for the wide range of variation in the 
height of the weir and the head above it. These 
features combined to give high and widely varying 
values of the coefficient, as will appear as we pro 
ceed. 

Perhaps the most striking feature of these gaug- 
ings is the marked effect of the velocity of approach 
(which was regulated by modifying the height of 
weir), as shown by the wide divergence of the curves 
in the diagram herewith. It may indeed appear 
questionable whether the length and regularity of 
the channel hag not given to the velocity of ap- 
proach an exaggerated importance in these experi- 
ments, out of proportion to that which it possesses 
in ordinary cases. 

The gaugings about to be described, were made 
exclusively with suppressed weirs (i. e., weirs extend- 
ing entirely across the width of the channel of ap- 
proach, and thus without lateral contraction), dis. 
charging freely into the air. 

The water used was taken from the Canal de 
Bourgogne, through sluices, into a masonry cham- 
ber 15m. (49.21 ft.) long by 4m. (13.12 ft.) wide, in 
which it came to rest, and which communicated 
freely with a second chamber, or channel of ap- 
proach, of the same length but of only half the 
width. At the lower end of this was placed the 
“standard weir” (deversoir type), over which the 
water passed into the channel proper, 200 m. (656 ft.) 
2m. (6.56 ft.) wide, and 1.2m. (3.94 ft.) deep. This rec- 
tangular channel, the bottom of which sloped about 
1 in 1,000, was, like the shorter one immediately 
above it, smoothly lined with a thin concrete of 
Portland cement. At intervals along the sides of 
the channel vertical grooves were provided in order 
to hold stop-planks for sustaining the weirs to be 
placed at such points, while about 16 ft. above each 
of these grooves and close to the channel a pit was 
dug, about 20 ins. square and as deep as the chan- 
nel, These pits, or lateral chambers, communicated 

with the channel through circular openings 4 ins. in 
diameter made in the side wall of the channel and 
clc se to its bottom, and were used for ascertaining 
approximately the levels in the channel at thuse 
ponts, the water surface in them being much less 
agitated than that in the channel itself. The levels, 
for this purpose, were measured by means of a “dial- 
float” flotteur a cadran), consisting of a zinc float 
communicating by a cord with an axle carrying the 
hand of a dial, which was read at frequent intervals. 


* Condensed from Expériepces Nouvelles sur |'Ecoul- 
ement en Déversoir (Recent Experiments on the Flow of 
Water over Weirs), by M. Bazin, I ur General des 
Ponts et Chaussées. bres Annales Ponts et Chaus- 
sées, October, 1888. Translated by A. Marichal and John 
C. Trautwine, Jr., for the ings of the Engineers’ 
Club of Philadelphia. 


sheet; and the latter was prevented from expanding 
into these air chambers by projecting boards which 
prolonged the sides of the up-stream channel (above 
the level of the crest) to a short distance beyond the 
falling sheet, which they thus served to guide. 





BAY CITY PASSENGER 


The weirs were built up of horizontal timbers 4 in. 
square and perfectly water-tight ; and the crest was 
formed by a carefully-straightened iron pate plate 
or “thin partition,” 7 mm. (0.276 in.) thick, fixed to 
the topmost timber so as to form an upward pro- 
longation of the back of the weir. The fluid sheet 
touched only the upper and inner corner of this thin 
plate. 

The experiments divide naturally into two distinct 
sets of operations: (1) gauging the upper or standard 
weir, and (2) comparative experiments upon weirs of 
different heights, but otherwise similar. 

L—GAUGING THE UPPER OR STANDARD WEIR. 

The standard weir, as already observed, was 
placed at the upper end of the channel 200 m. (656 


ft.) long, in which all the experiments were made; 
and, in order to eliminate as far as possible the effect 
of the velocity of approach, it was given the greatest 
available height, 1.135 m. «3.72 ft.)" above the bottom 
of the channel. 

The volume © of water discharged over this 
standard weir during a given time was retained 
and measured in the long rectangular channel into 
which it fell; and the gauging consisted in deter 
mining, for each head, the value of the coefficient 
M in the formula, 


Q=LMHV/2¢H 


in which @ =the discharge per second, / the 
length of the weir, H the head of the weir, or the 
difference of level between the crest and the surface 
of the up-stream water. 

Before commencing the operation of gauging, 
sufficient water was admitted to the measuring 
channel to cover its bottom completely from end to 
end. The level of this surface was carefully ascer 
tained; and, at the end of the experiment the level 
was again observed. The difference bet ween these 

| two elevations was plainly the depth of the parallelo 


|| piped of water admitted; and, the width of the 


| channel having been measured at intervals of 5m. 

and at different heights, the volume Q that had 
passed over the weir during the experiment was 
readily computed. 

For the gauging of the standard weir three series 
of experiments were carried out (see the curve for 
points marked 1,2and3in the diagram). Series 1 
was made with a weir 2 m. (6.56 ft.) long, 
extending therefore across the entire width of the 
channel, and with heads from 0.050 m. (0.19 
ft.) up to 0.3085 m. (1.02 ft.):; but it was found 
that with greater heads than this flowing over so 
longa weir the channel below filled up too rapidly. 
The width of the channel of approach was therefore 
reduced, by a longitudine! wooden partition, to 1 
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2 See 


REAR VIEW. 


STATION, 


m. (3.28 ft.) for the second series of experiments; 
and, with the weir thus reduced in length, gaugings 
were conducted under heads from 0.0572 m. (0.188 
ft.) up to 0.408 m. (1.34 ft.). But it was desired to 
extend the investigation to still greater heads, and 
as the level of the water in the Canal de Bourgogne 
was not high enough to permit a further increase of 
the depth in the channel of approach, the desired 
increase of head was obtained by lowering the crest 
of the weir 0.13 m., making it 1.005 m. (39° in.) high; 
and its length was at the same time still further re- 
duced, by a wooden partition as before, to 0.50 m 
(19% ins.). With this arrangement the gaugings of 


*Mr. FRANcIs’ highest weir was 5 ft., end Messrs, 
FTELEY and STEARNS’ 6 ft. 6% ins. high. 
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Series 3 were made, with heads running up to 0.54 
m. (2114 ins.). 


The three series gave values of M as shown in 
fable 1: 
TABLE 1, 
VALUES OF M, OR COKFFICIENT FOR STANDARD WEIR, IN 
rHE FORMULA Q MLH \/* g@ H; DEDUCED FROM 


Series 1, Weir 1.135 meter high, 2 meters long. 
ae ps i ee 


>» “= toe 
3, * 1,00 7 05 
Heads, Mean values of Number of experi 
i. M. ments in each group, 
Meters. Series 1 Series 2 Series 3 Serie 51 Series 2 Series 3 
0.05 to 0.07 O.4418 0.4435 0.4472 2 2 1 
0.07 to 0.11 0.4338 0.4323 0.4370 9 i 3 
O.1Lto 0.15 0.4314 0.4288 0.4311 12 3 5 
9.15to 0.19 0.4272 0.4248 0.4.76 16 5 4 
0.19 to 0.23 9.4263 0.4261 0.4252 10 4 2 
0 23 to 0.27 0.4254 0.4259 0.4249 10 6 5 
0.27 to 0.31 0.4270 0.4271 0.4269 ~ { 5 
0.31 to 0.35. .-. 0.4273 0.4259 4 3 
0.35 to 0.39 .... . 0.4279 0.4283 i 4 
0.39 to 0.43 0.4280 0.4295 2 3 
0.43 to 0.47 ée oocee| ©.4019 3 
O47to O51 .. 0.4325 7 
0.51 to 0.55 i . 0 4332 3 


Owing to the reduc tion of oo he ight ‘of the weir 
in series 3, and the consequent slight increase in the 
velocity of approach, its values of M ought to be 
somewhat greater than those of the other series; 
whereas in the middle portion of series 3 (heads from 
0,19 to 0.35 m.), they are, on the contrary, a little 


@.4000 


0.4800 >- 





Values of coefficient M. 
€ 





inches 1.37 2.36 3.13 3.06 4.72 «5.515 6.30 1.00 


“se «722 «787 «853 «019 


smaller. But for several reasons the results of 
series 3 are regarded as less reliable than those of 
the other two, and M. Baztn has, therefore, used 
them only for the purpose of deducing the law of 
the increase of M for heads greater than about 0.40 
n., beyond which the other two series did not go. 
See diagram, 

M. BAZIN now proceeds to compare the foregoing 
results with those obtained by Messrs. FTELEY and 
STEARNS under similar range of head, first applying 
to the latter a small correction (deduced from his 
own experiments with lower weirs, described fur- 
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$ 0.290 0.29 0.94 0.26 028 0.30 0.32 0.36 036 0.38 O40 0.42 


USS 1.050 1.116 1.181 1.947 1.3197 1.378 


787 8.66 9435 10.94 11.02 11.81 12.60 13,38 14.47 14.06 15.75 16.54 


ther on) for the difference in height between their 
weirs and his own, with the result shownin Table 2 

It will be noticed that the differences between 
Messrs. FrELEY and STEARNS’ and M, BAZIN’s co- 
efficients decrease regularly as the heads increase. 
They are no doubt due, in part at least, to the differ- 
ence in the length of the channel of approach, which 
in the French experiments was 49 ft., while in those 
of Messrs. FreLEy and STEARNS it was but 12 ft. 


{I, COMPARATIVE EXPERIMENTS WITH WEIRS OF 
DIFFERENT HEIGHTS. 


In order to ascertain the effect of the velocity of 
approach. M. Bazin experimented with four weirs, 
each 2 m. (6.56 ft.) long (the full width of the chan- 
nel, and respectively 0.75, 0.50, 0.35 and 0.24 m. (2.46, 
1.64, 1.15 and 0.78 ft.) high, and arranged exactly 
like the standard weir. With these he conducted 
seven additional series of gaugings, as follows: 


Serie: 
4, Weir 0. 75 m, high, - m. (656 ft.) below the stn’d weir. 
a oS 5 m. (332 ft.) se ow 
. * 2609 2° 199 m. (656 ft.) ree 
~ 3 = 46 m. (151 ft.) - "_ 
iS * es. = 199 m. (656 ft.) - “ 
9, “ “ a7 46 m. (151 ft. ) “ “ 
x * ae 46 m. (151 ft.) — ™ 


The values of the coefficient for these lower weirs 
were deduced from the experiments as follows: 

Let M and m denote the coefficients for the stand- 
ard weir and for the lower weir, respectively, L and 


ch 1 |] ert | 

















. ee 
O44 046 O48 0.50 O52 O54 O56 O53 0.60 0.62 
1444 2509 1.875 1640 1.706 1.372 1.837 1.903 LoGD 


47.32 18.21 18.00 10.68 20.47 21.26 22.05 22.83 23.6% 


CURVES SHOWING VALUES OF THE COEFFiCIENT M. 


The experiments of each series are represented by points bearing the number of the series. 


TABLE 2. 


VALUES OF M (OR COEFFICIENT FOR THE STANDARD WEIR) 
DEDUCED FROM FTELEY AND STEARNS’ RESULTS. 


And compared with those obtained by M. Bazin, as 
given by the curve for Series 1. 2 and 3. 


Values of coefficient M. 
wae Ditfer- 
Fteley and Stearns, M. Bazin, stand- €@ces. 
corrected for weir ard weir, 1.135 
1.135 meter high. meter high. 


Heads. 


Meters. Experiments of 1877: 


0.0772 0.4223 0.4379 0.0L56 
0.0949 0.4209 0.4344 0.0135 
0.1088 0.4208 0). 4331 0.0123 
0.1186 0.4198 0.4312 0.0114 
0.1393 0.4186 0.4°91 0.0105 
0.1451 0.4202 0.4288 0.0086 
0.1586 0.4202 0.4279 0.0077 
0.2063 0.4206 0.4261 0.0055 
0. 2487 0, 4238 0.4259 0.0021 
Experiments of 1879. 
0.1428 0.4149 0.4590 ool 
0.1969 0.4166 0.4268 0.0097 
0.2497 0.4191 @.4259 0.0008 
0, 3008 0.4218 0.4266 0.0048 
0.3530 0.4247 0.4276 0.0029 
0.3957 0.4272 0.4285 0.0013 
0.4434 0.4296 0.4295 0.0003 
0.4888 0.4323 0.4310 —0.0013 


TABLE 3. 


MEAN VALUES OF THE COEFFICIENT M. FOR THE FOUR LOWER WEIRS. 


Weir 0.75 Meter High. 














Weir 0.50 Meter High. 





Weir 0.35 Meter High. 


Weir 0.24 Met- 
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De Ne cilia cap cack sda dacaebyensoanes 1 0.4358 2 0.4351 2 0.4386 3 0.4393 3 0.4452 
0.11 to 0.13) ..... Te di At et oes act | 2 | 0.4345 2 | 0.4351 3 | 0.4394 3 0.4405 3 | 0.4486 
0.13 to 0.15) 1 0.4313 1 | 0.4314 2 | 0.4365 | 1 | 0.4372 3 | 0.4397 2 0.4444 3 0.4510 
0.15 to 0.17) 1, 0.4307 1 | 0.4330 2 | 0.4362 | 2 | 0.4364 3 | 0.4424 2 | 0.4435 2 | 0.4539 
0.17to 0.19) 2 0.4313 1 0.4319 2 | 0.4373 1 0.4370 3 | 0.4486 2 . 0.4450 2 | 0.4549 
0.19 to 0.21) 2 0.4318 1 | 0.4341 2 | 0.4383 2 | 0.4405 5 | 0.4490 2 0.4504 4 | 0.4618 
0.21 to 0.23; 1 0.4323 2 | 0.4349 4 0.4397 2 | 0 4406 2 | 0.4534 | 3 | 0.4506 3 | 0.4652 
0.23 to 0.25 3 0.4333 1 | 0.4346 2 | 0.4398 2 | 0.4428 2 | 0.4583 2 | 0.4563 3 | 0.4702 
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TABLE 4. 


VALUES OF THE COEFFICIENT m IN THE FoRMULA Q 


LATERAL CONTRACTION ; 


! 


mlh y2gh, FOR A SHARP-CRESTED WEIR WITHOUT 


THE AIR ADMITTED FREELY BEHIND THE FALLING SHEET. 


HEIGHT OF CREST OF WEIR ABOVE BED OF CHANNEL. 


HEAD. | 

Meters 0.20 0.20 0.40 

h. Feet 0.66 0.98 1.31 

Inches 7.87 11.81 15.75 

Meters. Feet. Ins. m m m 
0.05 .164 1.97 0.458 0.453 0.451 
0.06 197 2.36 0.456 0.450 0.447 
0.07 .230 2.76 0.455 0.448 0.445 
0.08 262 3.1o 0.456 0.447 0.443 
0.09 .295 3.54 0.457 0.447 0.442 
0.10 .328 3.94 0.459 0.447 0.442 
0.12 3 4.72 0.462 0.448 0.442 
0.14 459 5.51 0.466 0.450 = =60.443 
0.16 525 6.3) 0.471 0.453 0.494 
0.18 1 7.09 0.475 0.455 0.445 
0.20 656 7.87 0.480 0.459 0.447 
0.22 722 8.66 0.434 6.462 0.449 
0.24 787 9.45 0.488 0.465 0.442 
0.26 853 10.24 492 0.468 0.455 
0.28 919 11.02 0.496 0.472 0.457 
0.30 - 984 11.81 0.500 0.475 0.460 
0.32 1.050 12.60 ; ; ..| 0.478 | 0.462 
0.34 1.116 12.39 hap On Sond .| 0.481 0.464 
0.36 1.181 14.17 si 0.483 0.467 
0.38 1.247 14.96 0.486 0.469 
0.40 1.312 15.75 alana po 0.489 0.472 
0.42 1.378 16.5 tes 0.491 0.474 
0.44 1.444 17.32 Seatspwce aes | 0.494 0.476 
0.46 1.509 18.21 bi ceseee| 0.496 | 0.478 
0.48 1.575 18.90 ne eehee haae Rae 0.480 
0.50 1.640 Mises cascneceenee’ 0.482 
0.52 1.706 MS Ste cbedacendenstwe 0.483 
0.54 1.772 BN) Btn tiehica wave dbekc 0.485 
0.56 1.837 22.05 i od alga - ‘ 0.487 
0.58 1.903 22.83 ‘ Pam 0.489 
0.60 1.969 23.62 ae Rode oe 0.490 


/ their corresponding lengths, 17 and h their heads 


under the flow of a given quantity of water. Then 


Q=MLH Y2gH=mlh y2gh 


or MLHYHy2g=mlhyhy/2q 
or ML H,3—mth, 3 
whence 


MD 


The gauging operations already described had 
given once for all the coefficient M for the standard 


weir for each 


ao Be 
value of H; and the ratio ; (very 


nearly unity) was constant for all the experiments 
of any one series. It remained, therefore, to meas- 
ure only the heads H and hin order toapply the 
last formula and obtain the coefficient m. 

The gauging resulted as shown in Table 3: 

These values are plotted in the four upper curves 
of the diagram, from which it will be seen that for 
very small heads the height of the weir upon 
which depends the velocity of approach) has but 
little effect upon the coefficient, the several curves 
approaching each other where the heads are small. 
But under greater heads the values are often seen 
to rise rapidly as the height of the weir diminishes 
(the velocity of approach meanwhile increasing): 
for the curves rapidly diverge as the head increases. 

We see also that in each series, it decreases with 
the head; and, although it did not reach a minimum 
within the range of the experiments, as it did in the 
case of the standard weir, yet the curves indicate 
that such a minimum exists, but also that it per- 
tains to very small heads, with which it was not 
thought worth while to experiment, because in 
such cases (as just observed) the height of the weir 
has but very little effect upon the coefficient. 

As the height of the weir decreases, the minimum 
of m appears to occur under smaller heads, while 
the absolute value of that minimum increases. 

From a careful plotting of hiv experiments, M. 
Bazin givesa table of values of m (Table 4), for 
weirs of different heights and under different heads. 
believing that except for very low weirs (which 
should be avoided) they will be found within one per 
cent. of the truth, provided that the arrangement 
of his weirs is exactly reproduced. 

The coefficient in the last column is that for an 


imaginary weir ofinfinite height, in which case ite 
would be no velocity of approach. The variation of 
yt 8 shown by the lowest (dotted) curve inthe dia’ 


grém. 


0.50 6.60 0.80 1.00 1 2.00 x 
1.64 1.97 2.62 3.23 4.92 6.56 = 
19.69 23.62 | 31.50 39.33 5.07 78.76 

ne m m m m m i 
0.450 0.449 O.449 0.449 O448 O.448 0 481 
0.445 0.445) 0.444 0.443 0.443 0.443 0.4827 
0.443 0.442 0.441 0.440 0.440 0 439 0.4391 


0.441 0.440 | 0.438 | 0.438 
0.440 0.438 0.436 0.436 


0.439 0.437 | 
0.438 0.436 | 
0.438 | 0.435 
0.438 0.435 





0.439 0.435 | 

0.440 0.436 | O.428 0.425 0.423, 0.4215 
0.442 0.437 | 0.428 0.424 0.423 0.4203 
0.444 0.438 | 0.428 0.42 6.422 | 0.4194 
0.446 | 0.440 | 0.429 «(0.424 0.422 0.4187 
0.48 0.441 0.429 0.424 0.422 0 4181 
0.450 0.443) 0.434 0.439 60.424 0.421 0.4174 
0.452 0.444 ' 0.436 0.430 0.424 0.421) 0.4168 
0.454 0.446 0.437 0.431 0.424 = =0.421 0.4162 
0.456 0.448 6.438 0.432 0.424 0.421) 0.4156 
0.458 0.449 0.439 0.432 0.424 0.421 0.4150 
0.459 0.451 0.440 0.433 0.424 0.421 0.4144 
0.461 0.452 0.441 0.434 0.425 0.421 0.4139 
0.4638 0.454, 0442 0.435 0.425 0.421 0.4134 
0.465 0.456 0.443 0.435 6.425 0.421 | 0.4128 
0.467 = =0..457 0.444 0.436 0.425) 0.421 0.4122 


0.468 0.459 0.445 0.437 O4 
0.470 0.460 0.446 0.488 O4 
0.472 0.461 0.447 0.438 0.426 
0.473 0.463 O.448 0.459 OK 
0.475 0.464 0.449 0.440 0.4 
0.476 «60.466 ) 0.451 0.441 04 


As a close approximation, we may take 


0.008 
uw = 0.405 


h in meters 


h 4 
u | + O55 - -) | 
+ p 


where h is the head onthe weir and p the 
of the weir. 


and 





height 


Indeed, for heads bet ween 0.10 and 0.30 meter (4to 


Fig.24 Greenock Embankment , 





12 ins.) and for cases where an error of from 2 to 3 
is admissible, we may be satisfied to make 


“u = 0.425 
and 
m 0.425 [1 + } (<i)"] 
— 04% + 0,21 /_*_}? 
\p th/ 


Mr. FRANcts’ well-known formula, 
Q = 3.28 Th 3, 
when put into the form, 
Q=mthVv2gh 
becomes 
Q=O04A15Lh Vy Ogh. 

In other words, Mr. FRANCIS’ experiments give 
for m, within the limits which he specifies,” the 
value 0.415. 

* Heads from 6 to 24 ins., height p of weir at least twice 


the head h; length / at least three times the aead A, crest 
“in thin partition;” and ends vertical. 
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Fi. 1g. 28. Madras Breakwater. 
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Subaqueous Found ations. * 


i¢ ‘ontinued from page 536.) 


In my former lecture I dealt with subaqueous founda- 
tions so far related to that is, 
works executed in sheltered positions. I now propose to 
treat of works constructed under water in exposed posi 
termed works.” The 
character of such works is dependent on their site, the 
objeet they forve of the 
the depth of water, 


as they “inside works,” 


tions, which may be ** outside 
waves and 
and the 


These vary 


have to serve, the 
currents they have t 
and configuration of 
so much that there are 


resist, 
nature the sea bottom 
perhaps, not two sea works exist 
ing subject to precisely similar conditions. 
rhe practice of engineers in regard to the 
of brenkwaters differs very 
to the fact that the forces which have to be dealt with are 
rtainable with the same 


construction 
much, and thisis largely due 
not ase: accuracy, or approximate 
accuracy, as in the majority of other engineering works, 
engi- 
important part to insure 


and therefore the experience and judgment of the 


neer have to play a much more 


safety than in almost any other branch o 
Many 
been made in regard to the height and force of waves, and 
also with respect to the * 
over which they 
from these 
not, so far asTlam heen called into practical use 
for the designing of break vaters. In 


works, the engineer proceete : 


economy and 


engineering. observations and experiments have 


fetch” or uninterrupted distance 
traveled, deduced 
however, 


have and formule 


observations. Such formule, have 
aware 
designing such 
ither by analogy, reasoning 
himeelf or other 
engineers, observing the points of similitude or difference. 
and modifying the design accordingly. The tendency is, 
and upon the whole it 1s judicious, to provide ample 
strength, and whenever the designer is in doubt, to give a 
very wide margin indeed. In the opinions of engineers, 


this margin varies so greatly that I 


from works successfully executed by 


am not saying too 
much in stating that of two engineers, both experienced 
in the construction of breakwaters, one might produce a 
design at least twice as costly 
breakwater upon the 
purpose. In short, the 
empirical; useful experience has been gained from num 
erous failures, and a step by-step process has been pur- 


as that of the other, fora 


same site, and to serve the same 


designing of breakwaters is purely 


sned, leading up to the designs of the present day 

i will give ashort r’sum? of the principal features of 
some designs of breakwaters, concluding with the 
recent, o e of my own works, which embodies some novel 
features, viz.: the Hermitage Breakwater, which is now 
su course of construction at St. Helier’s Harbor works, 
Jersey. Where the exposure is somewhat limited, an in- 
expensive class of work may be 


most 


adopted, consisting of a 
mound or embankment formed of roughly quarried stones 


and faced with heavier stones closely laid, 


or witha 
covering of concrete blocks, of such size or weight as may 
be found necessary 
be subjected. 
Numerous examples of this class of work are 


to resist the seas to which they may 


in exist 
and recently I constructed in this manner an em- 
bankment (Fig. 24), forming the outer arm of a large tidal 
harbor at the James Watt Dock works, Greenock. This 
embankment is 3,300 ft. in length, 200 ft. in width at top 
at its widest part, and was founded in depths varying 
from 0 to 18 ft. at low water. Over a considerable portion 
of the site of the embankment, the material on which it 
was founded was very soft fora depth of more than 100 
ft. below low water. The method of construction was as 
follows, viz.: Along the sites of the inside and outside 
slopes ofthe embankment trenches were dredged down 
to a depth of 23 ft. below low water, or 33 ft. below high 
water, for the reception of waste stone from the 
rock excavations of the James Watt Dock works; 
this was deposited by end tip wagons in the form- 
of ordinary railway embankments, up to 8 ft. above high- 
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water mark, and the space between these embank- 
ments was filled up with a hearting of clay, stone, etc. 
During progress, the bank had to be made up from time 
to tine, as it gradually sank into the soft material on 
which it was founded, the depth to which it sank being 
about 50 ft. below high water, or 40 ft. below Jow water. 
On one occasion, simultaneously with a very low water 
of a spring tide, when the embankment had nearly 
reached coping level, about 450 ft. in length from the tip 
end suddenly sank from 7 ft. to about 12ft. This was 
due to the increased weight of the embankment, brought 
about by the base being uncovered some 2 ft. or 3 ft. 






; Fe Fig.38. 800 F 
Fig.35 840 a 


Extension of South Pier 
jonal Plans. 





more than usual. After the embankment ceased to sub- 
side, the slopes were fuced below low water with heavy 
blocks of stene, and above low water with rubble pitch- 
ing 2 ft. 6ins. in depth [the joints of which were filled with 
ilne Portland cement concrete. Thetop of the embank- 
ment, for a width of 10 ft. back from the coping was 
pitched with rubble 18 ins. in depth, laid on a bed of 
broken stenes. 

In some of the iron-making districts the slag from the 
blast furnaces has been run out and tipped in the form of 
embankments for sheltering purposes, and these have 
answered well as breakwaters. On their inner or sheltered 
sides, timber wharfings and jetties have occasionally been 
erected, and useful berthage accommodation obtained. 
Works of this class, even although exceedingly cheap to 
construct in the first instance, are sometimes very costly 
to maintain, especially if there is much wasting of the 
slag, or if there is a concrete covering to keep the slag in- 


tact: for probably in the long run it may be found that 
the annual cost for upkeep may equal the interest on such 
asum as would have paid for the erection of a good sub- 
stantial breakwatcr, which would have needed no such 
repairs. Generally, it is better and more economical to 
build a solid head to a slag or rubble mound breakwater 
than to attempt to protect the slopes by a covering of con- 
crete, the toe of which is so easily undermined unless it 
be well protected with heavy blocks of concrete. Such 
works, even under the most favorable conditions, are 
only suitable for very moderate exposures; but where 
works are completly exposed to the Atlantic, Indian, or 


Fig.30. Wick Breakwater 
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Pacific Oceans, thev should be of the most solid descrip. 
tion, and the arrangements for their execution such that 
at almost any stage of their progress they, together with 
the plant employed, should be capable of resisting any 
storms that may arise. 

In the earlier breakwaters of any magnitude, such as 
Plymouth, the method adopted was an extension of the 
rubble mound system; but the magnitude of the work,’ 
compared with any work at that date of similar construc- 
tion, rendered it of great importance that the utmost care 
should be bestowee on the design and construction of the 
work, and that the materials should be arranged to give 
the most effective results. This was done by depositing 
them in layers according to their sizes, and on the outside 
of the mound a coating or covering of very large-sized 
stones was laid down. The Plymouth Breakwater (Fig. 
25) is 5,100 ft. in length, founded in a depth of 33 ft. at low 
water, and is carried up to 2 ft. above high water. The 


range of tide is 15% ft. at springs. The slope on the sea 
face is paved with heavy blocks of granite set in cement, 
from low water up to the top, and all are firmly cemented 
and cramped together. The cost of the works appears to 
have been about £300 per foot run, but there is a constant 
annual expenditure for maintenance. 

I have shown (Fig. 26) a section of Port Said Break- 
water, founded ina depth of about 25 ft. of water below 
ordinary sea level, and which consists of a base or mound 
of rubble deposited up toa level of about18 ft. below sea 
level; and on the rubble, up to12 ft. above sea level, it 
consists of a mound of 20-ton concrete blocks, partly 






Fig,43. Cross Section C.0. 
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launched from the decks of barges, and partly deposited 
by sheers mounted on a barge. The employment of a 
mound of large concrete blocks, is a decided step in 
advance of the protected rubble adopted at Plymouth, 
resulting in a reduction of material employed; in increas 
ing the stability of the upper portion of the work, which 
is subjected to the greatest force of the waves; in being 
executed for a smaller first cost; and in greatly lessening 
the expenditure fer repairs. A still further development 
is shown in the section of the Madras Breakwater (Figs. 
27 and 28), which consists of a vertical wall of large con 
crete blocks founded on a rubble mound, the surface of the 
latter being at a level of about 22 ft. below low water. 
The total depth at the outer end is 45 ft. at low water, 
the rise of tide 3 ft. 6 in., and the total height of the work 
from foundation to coping about 50 ft. The widening 
of the rubble base, the mound of large concrete blocks 
against the sea face, the concrete bags on the inside, and 
the capping of concrete (Fig. 27), are the additions to the 
ordinary section of the work as proposed for the new 
outerarm. Atthe Manora Breakwater, Kurrachee. the 
sloping concrete block system was first adopted in 1870 
by Mr. William Parkes, and has opened up a new era in 
concrete, block laying. The system of sloping courses, 
althoughexcelient, is not new, for it was formerly used in 
connectior with the building of ordinary dry stone har- 
bor walls and sea piers. It avoids the cost and trouble 
in connection with the bonding, leveling, and the making 
of the beds and joints fair,as in horizontal coursed ork 
Dover Breakwater (see Fig. 29), 2,100 ft. in length, was 
built at the rate of about 90 ft. linear per annum, between 
the vears 1847 and 1871, and cost upon an average about 
£323 10s. per foot run, exclusive of engineering and other 
expenses, but inclusive of these about £360. Such a work 
as that at Dover is the best example extant of the vartical 
wall type of construction. The solid stratum of chalk on 
which it is founded was dressed down to an evew surface, 
for the reception of the first or foundation course of con 
crete blocks, at about 59ft. below high water or 40 ft. 
below low water. From foundation up to within a few 
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feet of high-water mark, it is wholly built of concrete 
blocks in horizontal courses, laid dry. From these blocks 
up to quay level, it is built with concrete in situ, and 
from low water up to coping it is faced with granite. The 
parapet is;carried up to about 25 ft. above high-water mark 
The widt” of the breakwater at quay level,or at about 10 ft. 
above high water, is 47 ft.. and the width at foundation 
level 65 ft. The total height from foundation to quay 
level is 69 ft.. ard the top of the parapet stands about 15 ft. 
above quay level. This method of founding on a solid 
bottom, at 40 ft. below low water, owing to its great cost, 
and the comparatively slow progress made during con- 
struction, has not been repeated. The work, however, is 
a masterpiece of engincering, and when designed in 1847, 
was very far in advance of any method then in use. A 
work of a similar vertical section can now be constructed 
on an absolutely monolithic system, from foundation to 
coping, with rubble masonry blocks, faced with granite 
ashlar, having every joint and bed, both above and below 
low wate’, filled up with neat cement, for less than half 
its cost, ind in 10 instead of 24 years. 

Wick Bay, owing to its great exposure to the North 
Sea, the deep water outside, and its bell-like form, is sub- 
jected to very heavy and destructive seas, which, on en- 
tering the bay, are gradually heaped up or contracted by 
the narrowing of the bay landwards, and so their forces 
are almost wholly spent vertically by rising to great 
heights; that is, their reduction is not much influenced, 
as in most cases, by the gradual increase in width and re- 
duction of depth of water landwards. When I gave evi- 
dence in Aberdeen on Aug. 6, 1:83, before the **Sub-com- 
mittee appointed to investigate the question of the most 
suitable place for a harbor of refuge on the east coast of 
Scouland,” | aliuded, among other things, to the failure of 
the Wick Breakwater. This work was commenced in 
1823, and after being in progriss for about nine years, a 
severe gale, which occurred in December, 1872, carried | 
away about 150 ft. of its seaward end, which included the 
1,350-ton block: at its head, to which so many engineers 
have from tine to time made reference. At the end of 
June, in the year 1880, and again in March, 1881, I made 
examinations of the ruins of this breakwater, which at 
the latver date had, through succeeding heavy gales from 
the year 1872 gown to that of the Ith and 12th of March, 
1881, extendid from its head  shorewards for 
a length of 500 ft., leaving little more _ intact 
than the shallow water portion or shore end of the work. 
The mass of 1,350 tons, which wasm vedentire, was not one 
block, cast in situ, but consisted of a block 26 ft. in length 
by 45 ft. in width, and by 11 ft. in depth, of cement rubble 
work built in situ, and weighing upward of 800 tons, and 
this was connected by 3%-in. diameter wrought iron rods 
to a course consisting of 80 and 1(0-ton blocks immediately 
below it, weighing some 550 tons. All the blocks under 
water were laid dry, that is without any attempt being 
made to, fill up the open joints with cement. Had each 
of such blocks borne its fair share of the weight of 

the concerete-in-mass superstructuere, or better still, had 
the break water been a monolith from foundation tocope, no 
such accident ast hat described could have occurred, for the 
break watcrwas of ample section orweightto resist the forces 
it had to encounter, but being of compound construction, 
composed of a loose rubble mound, with blocks of concrete 
laid dry on top thereof, and again on the tops of these 
blocks a monolithic superstructure of cement rubble con 
crete built in situ, the stability of the work, as a whole 
was dependent upon that of its weakest component part, 
so that if by any means the rubble base or concrete 
blocks, laid dry on top thereof, that is having open joints 
and beds, became disturbed, and the weight of the con- 
crete-in-mass superstructure thus no longer borne uni- 
formly by the whole of the dry blocks, one or more of 
such blocks would soon get dislodged, and an opening or 
breach once formed would extend very quickly. 

In the rubble base of a breakwater, such as that at 
Wick, the outer margins are much more liable to subside, 
or are more easily affected by storms than the central 
portion, and, further, the faces of the slopes have a con- 
stant tendency to flatten and assume an angle or section 
of repose. From this it may be concluded that the com- 
mencement of the failure at Wick was principally due to 
one or more of the outer blocks BB, B' B' (Fig, 30), be- 
coming loosened, probably from subsidence of the rubble, 
and thus the 1,350-ton upper block, being almost wholly 
supported on the central blocks A A, and rocking on 
them, under the action of the waves, still further punched 
down or loosened the lower outer dry blocks in their beds, 
until finally they were dislodged, leaving the 1,350-ton 
mass (or 980 tons in water) resting upon the blocks 4 4, 
upon which it was slewed round as on a pivot, and de- 
posited inside the breakwater. The shelter afforded 
to a portion of the bay and to the old Pulteney 
Town harbor works, by this breakwater during its short 
life was of great service, but its gradual destruction by 
successive gales, down to the beginning of 1880, once more 
subjected the harbor works to the exceptionally heavy 
seas to which the Bay of Wick is exposed. 

During a heavy gale on the night of Feb. 15, 1830, the 
head of the.old south pier (Fig. 31) was seriously dam. 
aged, over 7,000 tons of stone facing blocks of from 3 ft. to 
4 ft. in depth from the slope, and rubble from the parapet 
and mound, being washed down, and on the 18th of the 
same month If was called in to advise as to the best course 
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to pursue to repair the damage in the shortest possible 
time. The steps taken were first to pin and cement up 
the loose ends of the stonework, and then to cover up the 
the mound of rubble as quickly as possible with concrete 
in situ up to the original slope line, and to restore the 
parapet. The work of restoration was in hand and pro 
gressing rapidly and well, when on April 4, 1880, a heavy 
gale carried away 30 ft. of the damaged head down 
to nearly low-water mark, seawards of that portion 
which had just been repaired, and which stood the gale 
exceedingly well. Beyond a few planks, barrows and 
flat bar rails, it was impossible to obtain suitable plant 
for carrying on the work. I, therefore, resolyed to cast 
blocks of conerete in situ in compartments, having 
frames formed of stools of 6 ft. to 8 ft. in height of flat 
bar rails, bent into an A form (Fig. 32) to serve as trestles, 
which were placed 6 ft. apart, and carried heavy flat bar 
rails, which were used as rafters, to which 14% plowed 
and tongued flooring boards were lashed, by 4¢-in. diam- 
eter ropes to centre-bit holes, to the undersides of the 
rafters and to the legs of the trestles. Along the junction 
side of the block to be cast, with that of the succeeding 
block, heavy bags of shingle D D (Fig. 33) were stacked | 
to form a temporary wall during the casting of the block 
in the compartment. To prevent wash, old sails were 
nailed to the roofing and end boarding laid over the side 
walls of sacks of shingle, and on the floor over open rub- 
ble. The whole of the framing, boarding and covering 
with sailcloth was easily completed as the tide receded, 
and immediately it left the compartment the concrete 
(which had been allowed to partially set for two or three 
hours), amounting to from 70 to 145 tons per compartment, 
was laid in in a couple of hours, and its top surface under 
the roofing rammed in solid with a strong fine concrete. 
The heavy seas, as the tide rose, had no effect on the 
newly cast blocks, and after two or three days the fram- 
ing was removed, when in every case sound work was ob- 
tained, and as farasI can learn, no disintegration has 
taken place in the plastic concrete, now 9 years old. 

The work was carried out in accordance with an 
original sketch, which was laid before the Pulteney Town 
Harbor Commissioners on April 7, 1889, and approved of 
by them (Figs. 32 and 33). In executing the concrete in 
situ work down the slope, considerable difficulties—owing 
to the few hours men could work at spring tides—were 
encountered in founding the lower portions of the slope 
and the toe-blocks at about low water mark, several of 
which were successfully cast, but at a considerable ex- 
penditure of time and money, and, therefore, I advised 
that as soon as possible sheeting piles should be driven 
well down into the clay to form a toe, to be backed with 
concrete, grouted up rubble, and coated with Medina 
cement, and so prevent undermining, which I believe has 
since been done. During the progress of the work, some 
of the concrete facing was damaged by the exposed rub- 
ble being washed out from under the concrete before it 
could be covered up. 

Figs. 35, 36, and 37, show plan, cross section, elevation, 
and longitudinal section of the proposed 840-ft. extension 
of the south pier, dated February, 1880, illustrating the 
use of concrete caissons for founding facings of concrete 
made out of water up to a few feet above low water, so as 
to prevent disintegation, as concrete work out of water 
in the form of blocks and allowed to harden seldom gives 
way. In this case the outer skin of the caisson next the 
sea takes the place of facing blocks. Figs. 38 and 39 show 
cross section and plan of proposed groyne or pier of 800 
ft. in length on the opposite side of the bay to that of the 
proposed extension of the new south pier, also using 
concrete caissons, as for the south pier and the groyne. 
Fig. 40 shows section of method of floating and sinking 
the concrete caissons, and leveling the beds for the re 
ception of the same. These drawings I prepared in Jan- 
nary and February, 1880 ,for the Wick Harbor Commis- 
sioners, in support of their application to the Treasury 
for the remission of the debt or loan of £60,000, so as to 
enable them to proceed with the extension of the south 
pier and other works. 

Fig. 34 shows a cross section of the repairs to the head 
as executed (dated April 21, 1880). Figs. 42 and 43 show 
elevation and cross section of the 40 ft. length of the 
proposed extension of the south pier prepared in March, 
1882, as a modification of the design for caissons, dated 
February, 1880, and show the work to be carried out by 
the use of small dovetailed concrete blocks, such as were 
at that date being so successfully used at Girvan, after 
the abandonment of the ccstly and troublesome timber 
framing and molds. These small blocks were readily 
and easily laid when there was a good splash on, formed 
a most excellent and durable face and a cement-tight 
mold for the reception of the concrete in situ backing, 
which was thoroughly united to the dovetailed blocks by 
neat cement grout poured down the holes inthe centers 
ani joints of the blocks. The backing was brought up in 
layers with the blocks, and finished off at each tide’s work 
at half way up the last course of blocks, so as to form a 
good junction with the succeeding tide’s work. Gener- 

ally upon these designs—omitting the caissons or small 
dovetailed blocks—a length of about 150 ft.of the exten- 
sion work has been carried out; that is to say, the con- 
crete in situ system of de positing within frames, from 
foundation to cope, has been adopted. 
(To be continued.) 
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Legal Decisions of Interest to Engineers. 


Modification of Contract by Custom.— W here a contract 
is entered into by which one party agrees to buy at acer 
tain price all the railroad ties the other party can buy, he 
will not be permitted to show that according to custom 
that price was the first grade, and that such ties as might 
be delivered of a poorer grade should be graded down and 
paid for at a lower rate, as the contract contained no such 
provisions, and in order to justify this under a custom of 
trade, it must be shown that the other party had notice 
of the custom, or that it was such a universal usage as 
should have been known to him. (Larrowe v. Lewis, Supr. 
Ct. of New York, 11 N. Y. Supp., 242.) 

Injury by Unforeseen Causes.—A master cannot be 
held liable for injuries sustained by a servant which 
could not be foreseen, as there can be no negligence in 
failing to provide against them. Where a repairer in a 
car shop is injured by reason of compressed air in a force 
pou which he was ordered to clean in the course of his 

usiness, he cannot recover unless he shows that the com 
pression of the air was due to a defect in the pump for 
which the master was responsible. (Kelly v. Forty Second 
St. M. & S. N. Ry. Co., Supr. Ct. of New York, 11 N. Y. 
Supp., 344.) 

Responsibility of Municipality for Sidewalks.—W here 
a municipal government has the means and the power 
and the duty is by law imposed on it, of keeping its streets 
and sidewalks in repair, it is liable for the neglect of such 
duty ; and where, in constructing a sidewalk, a section of 
natural rock is incorporated into it without being smooth 
and prepared for safe passage over it, the village is linble 
for injuries sustained by persons who fall by reason of 
irregularities in the surface of such walk. (Higgins v. 
Village of Glens Falls, Supr. Ct. of New York, LN. Y. 
Supp., 289.) 

Negligence in Care of Spark Arresters.—In an action to 
recover damages froma railroad company for property 
destroyed by fire, where it appears that cinders as ene 
as hickory nuts were thrown from the smokestack of the 
engine, and that spark arresters which would permit such 
cinders to escape could not be in proper working order, it 
is correct to apply the rule of law that if those in charge 
of the engine knew of the defect and did not repair it, the 
company was guilty of negligence. (Knight v. Chicago, 

R. 1. & P. Ry. Co, Supr. Ct. of lowa, 46 N. W. Rep., 1.112.) 


THR VERRUGAS VIADUCT, built in 1871 and de- 
stroyed in 1889, has been re-erected by the W. R. 
GRACE syndicate. This new bridge on the Oroya 
Ry., in Peru, is of the cantilever type, 575 ft. 
long, with a suspended span of 105 ft. The track is 
252 ft. above the deepest point in the gorge 
crossed. The bridge was designed by Mr. L. 
L. Buck, M. Am. Soc. C. E., the builder of 
the original Veriugas Viaduct, and was con- 
structed by Cooper, Hewitt & Co., of Trenton, 
N. J. As will be seen by reference to our issue 
of July 27, 1889, the new bridge is a marked im 
provement on the old one in design. The structure 
of 1871 had three towers, or piers, one almo# in the 
deepest part of the gorge, and four Fink trusses. 


The new bridge has the same length as the old one, * 


575 ft., but two short towers on the sides of the 
gorge support two cantilever spans of about 235 ft. 
each and a suspended span of 105 ft. 


PUBLIC BUILDINGS in the last fiscal year cost,$4,075, 
048, according to the report of Supervising Archi 
tect WINDRIM. Of this sum $3,691,341 was paid for 
sites and new buildings; the remainder was expend- 
ed in repairs and alterations. Sixty-nine buildings 
are now being constructed; 21 were finished during 
the year; designs have been prepared for 26, and 27 
new buildings have been provided for. The total of 
buildings completed and occupied is 250, and the 
sites for 100 more have been acquired, but no work 
done upon them. 


THE Boston City HALL is to be enlarged at an 
expense of $1,000,000, says a Boston news item. The 
present building was dedicated in 1865, but the in- 
crease in departments and force employed has 
made the extension necessary. 


THE PROVINCE OF ALBERTA, on the East foot of 
the Rocky Mountains in British Columbia, promises 
enormous minera! wealth, according to the prelim- 
inary report of Mr. W.S. Drury, of the Dominion 
Topographical Survey. In this region anthracite 
coal is reported in seams 20 to 30 ft. thick; copper 
ore 28% fine, silver, lead and gold were discovered, 
Evidence also goes to show that one of the greatest 
petroleum fields inthe world underlie the plains of 
Alberta, and natural gas is there already utilized in 
a limited degree. 

THE SIAMESE PAY FOR ENGINEERS, of the higher 
grades, is $3,000 to $3,500 per annum, says Kuhlow’s 
German Trade Review in speaking of the railway 
which the Government of Siam now proposes to 
build. 


A LECTURE ON FOUNDATIONS, illustrated by 
stereopticon views of many of the principal bridges 
of this and other countries, was delivered, Dec. 16, 
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by FrRaNcts COLLINGWOOD, of the class of 1855 of the 
Rensselaer Polytechnic Institute, before the stu- 
dents of that institution. 


Tur Raprp TRANSIT COMMISSION of New York 
is now made up of the following members, recently 
appointed by Mayor GRANT: WILLIAM STEINWAY, 
JOHN H. STARIN, SAMUEL SPENCER, EUGENE L. 
BusHe and FREDERICK P. O.cort. The first two 
were members of the old board. Mr. SPENCER is a 
member of the firm of Drexel, Morgan & Co., and is 
a skillful railway expert. Mr. BusHE is a lawyer 
and Mr, O.cott is the president of the Central 
Trust Company. The retiring members are Messrs. 
O. B. Porter, Woopsury LANGDON, and the late 
Avoost BELMONT. 


THE PRICE OF ALUMINUM is likely to steadily 
and rapidly fall to at least 50 cts. per lb., and prob- 
ably lower; in fact, the only thing which is holding 
the price at $2 or less per pound is that all which 
can be produced with the present plants is readily 
salable at that price, and the immensely wider 
market which will open when the price is down to 
50 cts. cannot possibly be supplied by any works as 
yet existing. Both the Pittsburg Reduction Co. and 
the Cowles Electric Smelting & Aluminum Co. are 
preparing to erect greatly larger works, and Mr. 
Cow xs has publicly predicted that the price will 
eventually fall to $200 to $300 per ton, or 10 to 15 cts. 
per lb., while at 50 cts, it competes with copper at 17 
cts. for many uses. There appears to be no doubt 
that aluminum is to play a highly important part 
in the arts hereafter, perhaps coming second to iron 
only. 


THE FAILURE OF NATURAL GAS is the vital topic 
in Northwestern Ohio, and in the Pittsburg region. 
A Cleveland correspondent says that the wells of 
Lancaster, O., show decreased pressure and failing 
supply; the Columbus wells are so weak as to force 
manufacturers ‘to return to coal; at Upper San- 
dusky, the Findlay wells have been cut off entirely, 
and at Toledo, crude oil is being substituted for gas, 
owing to a failing supply of the latter. As some 
compensation the failing gas-wells are becoming oil 
producers, and it is now supposed that crude oil 
will very generally supplant the natural gas as a 
heat producer. 


DRILLING SQUARE HOLES IN METAL was a problem 
first practically solved by the Ainley-Oakes ma- 
chine, by the use of a set of cams that guided the 
point of the cutter around the sides of a square of 
given size. The objection to this first machine was 
that it left a small fillet in the angles which had to 
be cleared out afterward. A new machine is now 
out, called the Tyler-Ellis drill, which, says the 
London Temes, has a spindle moving about a ball 
joint that enables the cutter to follow any mathe- 
matical outline desired. It also cuts clean angles. 


A THOUSAND-YEAR OLD WOODEN CHURCH is still 
in constant use at Bury-St.-Edmunds, in England, 
says the American Architect, It is supposed to have 
been built in 870 as a temporary shelter for the body 
of St. EpMuND. The walls are made of thick planks 
on a plinth of brick. There is also a square wooden 
tower: but the roof is of the date of QUEEN EL1za- 
BETH. 


CONSTRUCTION NEWS. 
RAILWAYS. 

EAST OF CHICAGO.--Existing Roads. 
Indiana,—A press dispatch from Brazil, Ind., says: 
For five years past the Chicago & Eastern Illinois has 

enjoyed a monopoly in transporting Indiana coal to the 
Chicago market. Two formidable rivals now propose to 
enter the field—the Illinois Central and the Louisville, New 
Albany & Chicago. The former, through the Chicago, 
Paxton & Cayuga road from Paxton, IIL, to Brazil via 
Cayuga, a distance of 120 miles, taps the coal fields direct. 
The right of way has been purchased and within a year 
the road will be in operation. The Louisville, New Albany 
& Chicago has 200 men at work constructing a roadbed 
between Bridgeton and Carbon. The ultimate design is to 
reach Evansville via French Lick. Besides these the In- 
diana Midland proposes an extension to Brazil. 
Baltimore & Ohio,—This company is rapidly securing 
additional rolling stock for its increasing traffic. The new 
yards at Cumberland, in which trains from the West will 
be divided and made up for Baltimore, Philadelphia and 
New York, will soon be in use, and the yards at Trinidad, 
on the Washington branch, near Washington, are nearly 
completed, A large round house and repair shops have 
also been located at Trinidad. At Brunswick, near Point 
of Rocks, on the main stem, large transfer sheds, freight 


warehouses and tracks for the siding of over 1,000 freight 


cars have been constructed. At Benwood, W. Va., new 
freight accommodations have also been provided. The 
company also contemplates the construction of a branch 
line from Brunswick to Middletown, Md , 12 miles. 

Western New York & Pennsylvania,.—This company 
has taken out a charter for a road to be Known as the Oil 
City & New Castle R. R. The line will really extend from 
Oil City to Stoneborough, a distance of 45 miles, parallel- 
ing the Lake Shore road the entire distance. The com- 
pany already owns a line from Stoneborough to New Uas- 
tle, and it has been running through trains between New 
Ca-tle and Oi] City under a trackage contract with the 
Lake Shore & Michigan Southern Co., which entitled it to 
use the latter's road. The trackage contracc recently ex- 
pired, and the company will, therefore, build its own line. 
The road will cost about $701,000, and will be built in the 
course of the coming year. 

Philadelphia & Reading.—The Reading Terminal 
bill, allowing the Philadelphia & Reading Railroad Com 
pany to extend its tracks in Philadelphia from the present 
terminus at Ninth and Green Sts. to Twelfth and Market 
Sts., about 10 blocks nearer the center of the city, by means 
of an elevated railroad, has passed the Common Councils 
by a vote of 104 to 3. The bill needs only the mayor’s signa- 
ture to become a law, but his attitude toward it is not so 
certain. The general opinion, however, is that the bill 
will become a law, and the company will gain the ter- 
minal location for which it has fought for several years. 
It is estimated that the extension of the road will cost 
between $7,000,000 and $8,000,000. 

Projects and Surveys- 

Plymouth County.—This company proposes to con- 
struct a railway from East Waymouth to South Marsh- 
fiela, Mass. 

Marytland.—A press dispatch says: 


A, other railroad over the Blue Ridge Mountains is pro- 
jected. It will pass through the northeastern section of 
Frederick Valley, crossing Catoctin Mountain at Mount 
Katalpa, 3 miles from Frederick, and from this point on 
through Frederick to Rocky Ridge, a distance of about 18 
miles. From kKocky Ridge a branch road. extends; to 
Emmettsburg, Md. An extension from Emmettsburg to 
Gettysburg. a distance of 11 miles, is also proosedp. 


Portland & Rumford Fatls,—Parker Spofford, of 
Bucksport, Me., Chief Engineer, is now revising the loca- 
tion of this road. It is understood that the company pro- 
posesto break ground for the extension in the early 
spring, probably as early as April. It is expected that 
proposals for the building of it will be made by Col. 
Greene, who built the road from Bangor to Bar Harbor, 
and Brown Bros., now engaged in building the Phillips 
& Rangeley R. R., narrow gauge, and Mitchell, of Bucks- 
port, who is now engaged on arailroad in Canada. The 
company hope to have the road complete to Rumford 
Falls in the fall of 1891. 

Collingwood & Bay of Quinte.—The projectors of 
this Canadian railway are making endeavors to secure 
the capital necessary for its construction. 

Utica & Prospect.—G, C. Ward, Boonville, N. Y._ 
Chief Engineer, has completed the surveys for a railway 
from Prospect to Utica, N. Y. 

Philadelphia Belt.—The Belt Line R. R. bill has 
passed the Philadelphia Common Councils by a vote of 
103 tol. The bill provides for the construction of a rail- 
road, 25 miles long, along the Delaware River front and 
around Point Breeze to the Schuylkill River. ‘The pro- 
jectors of the road state that it is to be built solely in the 
interest of Philadelphia commerce, and any railroad that 
chooses to connect with the Belt line may do so, thereby 
gaining access to the harbor. 

SOUTHERN. Existing Roads. 

Columbia, Newberry & Laurens.—This company has 
completed 49 miles of track between Columbia and 
Jalapa, S. C., since Jan. 1, 1890. 

Owensboro, Falls of Rough & Green River.—This 
road has completed its line from Dempster to Falls of 
Rough, Ky. The road opens a fine timber section. 

Atlantic Coast Line.—The stockholders of the Man- 
chester & Augusta R. R. have authorized the completion 
of this road from its present terminus about 20 miles 
south of Sumter, 8. C., to Augusta, Ga. The road is now 
in operation from Sumter to a point some distance south, 
and when completed will give a valuable line through the 
central portion of the State. 


Projects and Surveys. 

Waterloo, Summerville & Otranto.—A bi}l is before 
the South Carolina Legislature to charter a railroad com- 
pany by this name. 

Ocala & Silver Springs Transfer Co,—This company 
has been chartered to build a railway from Ocala to Silver 
Springs, Fla., 6 miles. 

Camden, Chester & Gajfney City.—Contracts for the 
construction of this South Carolina railway will be let 
about Jan.J. The locating surveys are now in progress. 

Anderson & Southport.—The bill to incorporate this 
company has passed the South Carolina Legislature. The 
road is to run from Anderson through Abbeville, New- 
berry, Fairfield, Kershaw, Darlington, Laurens, Florence, 
Marion and Horry to the North Carolina State line in the 
direction of South Port, N.C, 


NORTHWEST.—Existing Roads. 


Minneapolis, St. Paul & Sault Ste. Marie.—Ina 
recent interview ex-Gov. Pillsbury of Minnesota stated 


that the “Soo” line would build 800 miles of road in th: 
Dakotas next season. The Bismarck and Jamestown 
branches will be completed. 

Chicago, Fort Madison & Des Moines. —It is 
officially stated that this company will build its line to 
Ottumwa, Ia., during the coming season. 

Chicago & Ohio.—Press dispatches state that work 
will commence soon on a line from Sidell, Ill, to Chicago, 
Th. 

Pacific Short Line,—L. L. Bierbower has been ap 
pointed receiver of this railway, on plea of the New York 
stockholders, 


Projects and Surveys. 
Winnipeg & Hudson Bay.—A press dispatch from 
Ottawa, Ont., says: 


“Mr. Hugh Sutherland, President of the Winnipeg 
& Hudson Bay Ry., arrived here recently from Eng 
land, whither he went to float the bonds of the pro- 
jected road. He says his mission was successful, but 
various details have yet to be arranged with the Do 
minion Government, which has awarded a land grant ot 
over 8,000,600 acres. It is proposed to establish a fleet 
of specially-built steamships on the route between Fort 
Nelson, on Hudson’s Bay, and England. 


SOUTHWEST.—Existing Roads. 


Kansas City, Fort Smith & Southern.—The exten 
sion of this road to Sulphur Springs, Ark., has been com 
pleted. Itis the intention of the company to extend the 
line to Fort Smith, Ark., next season. 

San Antonio & Aransas Pass.—Receiver Yoakum 
states that there is no immediate prospect of completing 
the partly graded extension to Waco, Tex. 

St. Louis & Eastern,.—The first 12 miles of this road 
has been placed in operation from Venice, Ill., northeast 
to coal mines east of Peters. Il. A further extension of 
the road for about 41 miles is now being surveyed. 

Louisiana Nickel Plate.—A project is on foot to build 
a line of railway from a point onthe Vicksburg, Shreve 
port & Texas R. R. to timber lands. President, H. G. 
Allen, Huntington, La. 


ROCKY MT. AND PACIFIC.—Existing Roads. 


Foulwater Bay & Yaquina.—Contracts have been le! 
for the construction of a railway from Foulwater Bay to 
Yaquina, Ore. 

White River ,.—Four and one-half miles of this railway 
from Buckley, Ore., totimber regions is under construc- 
tion. It is proposed to extend the line 25 miles further 
in the near future. The officers are: President, E. M. 
Goss; Treasurer, D. H. McNeally, and General Manager, 
Cc. W. Joynt. 

Tacoma Belt.—The surveys for this line are being 
rapidly pushed to completion. The road is to be 36 miles 
in length and will include a portion of the Northern 
Pacific track. 

Tacoma & Steilacoom,.—It is expected to have this 
railway completed in about two months. The grading has 


_ been completed with the exception of a few miles at Steil 


acoom. There are now about 200 men now at work. 

Great Northern,—Tracklaying is now progressing on 
the Pacific extension of this road at the rate of 2 miles per 
day. Work will be pushed vigorously on the section eust 
of the mountains until winter sets in, when the 2,000 men 
now at work on this division will be put at work on the 
division west of the mountains, where about 6,000 men 
will be employed. 

Union Pacific.—Work on the extension from Portland 
to Seattie has been temporarily suspended. 


CITY TRANSIT. 


Electric Railways.—New lines or extensions are pro- 
posed at Dunkirk, N. Y:; Augusta, Ga., address Col. D. B. 
Dyer; San Antonio, Tex., address T. Delafield, 95 Liberty 
street, New York City. 

Biddeford, Me.—The directors of the Biddeford & Saco 
Horse R.R. have discontinued the car service until spring, 
and have sold a number of their horse to the Boston West 
End Co. Itis reported that when the road is operated 
again in the spring electricity will be the motive power. 

Windsor Locks, Conn.—A local newspaper states that 
a petition will be introduced in the coming legislature for 
a charter to construct an electric railway for freight traf- 
fic principally between this town and Poquonnock. 

Jamestown, N. ¥.—The Common Council has given 
the Citizens’ Street Ry. the privilege to construct and 
operate an electric railway. The company pays $20,900 
for the right. 

Savannah, Ga,—The recently incorporated Electric 
Railway Uo. has elected the following officers: President, 
J. 8. Collins; Vice President, W. C. Charlton; Secretary 
and Treasurer, W. K. Wilkinson. The system to be used 
has not yet been selected. 

Cincinnati, O.—The City Council has passed an ordi 
nance authorizing the construction of “ Route 24” of the 
street railway system. Thisisthe double track electric 
line on College Hill. 

Kokomo, Ind.—Snow & Avery of Detroit have se 
cured a franchise for an electric railway here. 

Milwaukee, Wis.—The Pabst Brewing Co. arereported 
to contemplate constructing an electric, railway from 
their breweries to the St. Paul Ry. station. 

Cedar Rapids, Ia.—The Cedar Rapids & Marion Ry. 
and the Cedar Rapids Street Ry* were recently sold to a 
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local company of which P. E. and 8. E. Hall, W. D. Doug- 
las, J. S. Ely and G. W. Bever are the leading members. 

Albuquerque, N. M.—The Street Ry. has been formally 
turned over to the Electric Street Car Co., Dr.C. E. Wins” 
low, president. The company hope to have their electrical 
cars run ning within 60 days. 


Horse Railways.— Memphis, Tenn.—The city coun- 
cil has ratified the long-disputed contracts with the Con 
solidated Street Car Co.,which was purchas2d some time 
ago by the Holmes Syndicate for $1,000,000. The company 
promises to begin to substitute electricity for mules by 
April 1, 1891. 

Chicago, Itt_—C. B. Holmes has resigned the presi- 
dency of the National Construction Co., usually called the 
Holmes Syndicate. D. G. Hamilton has been elected to 
the vacant office. The company owns railways in Chi 
cago, St. Louis, Memphis and other cities. 

Cable Railway.—Brooklyn, N. Y¥.—It is reported 
that specifications for the road on Montague street are 
nearly completed and that contracts will be given out at 
an early date. Eugene (3. Blackford will give further 
information. 

Pneumatic Railway.—Detroit, Mich.—The Fort 
Wayne & Elmwood Ry. will shortly test the Jarvis sys- 
tem of pneumatic railways, in which powerful air com- 
pressors supply air to 6in. pipes laid parallel with the 
track. Every 500 ft. a connection is made with a cistern 
in the middle of the track, from which the motor on the 
car is supplied. An experimental line has been operated 


in Lansing, but this will be the first practical test of the 
system. 


New Companies.— Auburn Park Electric Light , Power 
‘Heat & Ruilroad Co., Chicago, Ill.; capital stock , $30,000. 
Prouty Street Car Motor Co., Chicago, Ill.; capital stock, 
$ 00,000; incorporators, E. Prouty, J. L. Francis, W. 8. 
Gooding. Dixon, Ill., Street Ry., capital stock, $150,000; 
incorporators, M. McRoberts, F. C. Crowley, J. A. Blund- 
ing. Elkhorn Motor R. R., Baker City, Ore.; capital 
stock , $300,090; incorporators, T. F. and A. P. Campbell, 

Db. W. Yelson. 


HIGHWAYS. 

Pennsylvania,—The bad condition of a roadin Alle- 

gheny County recently caused the overturning of a 
wagon, by which the driver was killed. The coroner 
thought that the Legislature should take some action in 
regard to the repair and maintenance of public roads. 

Alabama,—The Montgomery Adrertiser had the fol- 
lowing recently: 

Before the assembling of the General Assembly there 
was much discussion among the press and people of the 
State, ——— public road system, and the opinion 
was unanimous that a change was needed, and that some 
means should be devised to improve and make passable 
the highways of the State How to do it was the enigma, 
and now that 25 days of the General Assembly have 
passed we have had not even a proposition for the settle- 
ment which attracted general attention. Our public high- 
ways are a reproach and reflection upon this section, and 
we need not expect our lands to be developed and _ad- 
vanced to anything like their proper value until we adopt 
some system which will insure passage over the roads 
most of the year, at least. A power might be gained from 
the fact that in Tennessee the Vanderbilt University in- 
structs free of charge one te from each county to 
supervise reads. Why could not that be done at the 
University and the Agricultural & Mechanical College. 


BRIDGES, TUNNELS AND CANALS. 


Spokane Falls, Wash,—Oskar Hubar, City Engineer 
Bids for cantilever bridge 802 ft. long, roadway 40 ft., two 
sidewalks each 8 ft. wide, have been received as follows, 
San Francisco Bridge Co., $112,500; Wrought Iron Bridge 
Co., Canton, O., $111,990, $110,490; California Bridge Co. 
$121,450; Milwaukee Bridge Co., $105,670; Pacific Bridge 
Co., Portland, Ore., $120,000; Smith Bridge Co., Toledo, O., 
$107,000. Contract awarded to the Smith Bridge Co. : 


WATER-WORKS. 
NEW ENGLAND. 
. Canaan, N. H.-A. M. Shockford informs us that the 
Crystal Lake Water Co. put their works in operation Dec, 
20. Secretary, C. O. Barney. Population, 500, 
Franklin, N. H.—The following is from W. F. Daniel, 
one of the commissioners: 


The town will buy for $25,000 the Aqueduct Co.'s plant, 
and early in the spring will put in complete works, pump- 
ing from springs to a reservoir. Population, 2,500. 


MIDOLE. 


Albany, N. Y¥.—Surveys are being made of a proposed 
new source of gravity supply in Guilderland. The work 
is in charge of J. M. de Verona. 

Brooklyn, N. ¥.—It is reported that the city has pur- 
chased the plant of the Long Island Water Supply Co., 
organized about five years ago to supply the town of New 
Lots, now the 26th ward of the city. The plant consists of 
8 wells, a 3,000,000-gall. pumping plant, a 4,000,000-gall. res- 
ervoir and 51 miles of mains. 

Franklinville, N. Y —The supply main from Lyndon 
springs has been completed, and the works will soon be in 
operation. 

Northville, N. ¥.—The following is from E. B. Baker, 
Engineer, Gloversville : 

The vil will let contracts for gravity works about 
Feb. 15. J. R. Van Ness is Secretary. 

Rochester, N. ¥.—Chief Engineer Emil Kuichling has 
reported on an additional water supply from Hemlock and 








Canadice lakes, the present principal source, Conesus 
Lake or Lake Ontario. We abstract from the report as 
follows: 


Lake Ontario is rejected because of the greater expense 
of a supply from this source. The estimates show that for 
a daily supply of 15,000,000 galls. from Hemlock and Cana- 
dice lakes the cost would be $1,975,000, and for the same 
amount from Conesus Lake $1,809,000. Both estimates 
are for a 36-1n. cast-iron main, about 20 miles long; each 
includes a new reservoir, but neither includes the cost of 
water rights. Mr Kuichling estimates that the water 
rights at Hemlock Lake wouid cost less than at Conesus, 
while the youy cost for the sanitary protection of Con- 
esus Lake would be greater than for that of Hemlock, so 
that the Conesus Lake supply might be called $11°,000 
cheaper than the other. The city now has water rights at 
Hemlock Lake and there are reasons why the available 
supply here should be used before going to another source. 
Lhe report is givenin full inthe Rochester Union and 
Advertiser for Dec. 20. 

South Orange, N, J.—The following is from C. Ph. 
Bassett, Engineer, Newark: 

fhe works were to be put it operation Dec 25. The 
village owns the distribution and obtains its supply from 
the plant of the Mountain Water Co. at Summit. The 
latter company has a 10-in. main, 6 miles long, extendin 
from the pumps to South Orange through Deantown. Mil- 
burn and Wyoming and near Short Hills. Probably all 
these localities will be*supplied during the oomang year. 
H. H. Hart is Chairman of the South Orange Water 
Commissioners. 


Homestead, 
Schooley: 

The city has voted $70,000 for works, and a vote will be 
taken to increase the amount to $100,000. Contracts will 
not be let until svring. The supply will be pumped from 
the Monongahela River to a reserveir. J. M. Hoover is 
Chairman of the Water Board, and Jacob Schenneller, 
Pittsburg, is Engineer. Population, 8,000 to 10,000. 

SOUTHERN, 

Milledgeville, Ga.— The following is 
Coraker, city clerk: 

A franchise for works was granted Dec. 19 to Wheeier 
& Parks, Boston, Mass., and S. H. Yeston, Palatka. 
Construction is to be s:arted by February, 1891, and com- 
ee within a year. The supply will be from springs, 

Y gravity. Estimated cost, $140,000. Population, 3.390. 

Eustis, Fla.-- The Eustis Water & Irrigation Com. 
pany has been incorporated to furnish the city and sub- 
urbs with water for domestic use, fire protection and 
irrigation purposes. Capital stock, $15,000. 

Franklin, Tenn.—-P. E. Cox informs us that a water- 
works election will soon be held. Nothing has been decided 
upon as yet. 

Murfreesboro, Tenn.—The following is from B. Selph, 
President City Muminating Co. : 

A company with a capital of $20,000 has been organized 
to supply water for domestic use. A stand-pipe will be 
used and the City Illuminating Co. will do the pumping, 


as it now has a contract with the city to pump water for 
fire protection 


Union City, Tenn. 
ing: 

It is expected that construction will be started soon. 
The supply will be pumped from wells to a stand-pipe, 


and the town will own the works. Price Thomas is Secre- 
tary. Population, 1,000. 


NORTH CENTRAL. 


London, O.—According to press dispatches the city 
council recently passed an ordinance providing for the 
purchase of the company’s works. A citizens’ indignation 
meeting was called, and the following morning the order 
was repealed. 

Toronto, O.—O. Y. Crawford, Secretary, informs us 
that the village is constructing works. All the contracts 
have been let. Water is to be pumped from the Ohio 
River to a reservoir. 

Detphi, Ind.--The following is from C. A. O'Brien: 

The town expects to build gravity works in 1890, taking 
the supply from a spring three miles from town. Bonds 
bave not yet been sold. J. B. Fisher is chairman of the 
Water Board, and G. C. Morgan, Chicago, has been 
awarded the contract. Population. 3,000. 

Rushville, Ind.—The following is from M.H. Downey: 

A franchise has been granted J. P. Martin, Xenia, O.. 
for works including pumps, stand pipe, 8 miles of 14 to 
6in. pipe, and 110 hydrants. The annual bydrant rental 
will be $4,500. 

Petosk:  y, Mich.—G. 8. Richmond, Superintendent, in- 
forms us that a new reservoir, duplex power pump and 
additional mains are projected. 

Sault Ste. Marie, Mich.—The following is from O. 
Fowler, Mayor: 


It is proposed to build a reservoir upon a hill to supply 
the — levels and Ft. Brady, and to have a water-power 
as ng plaat. In case these improvements are made it 

$s proposed to run the pumps with 96 lbs. pressure until 
the reservoir is filled, then shut off the reservoir connec 
— and continue the pumping with the pressure at 30 


Pa.—The following is from M. P. 


from P. W. 


J. Waddell has sent the follow- 


Elmhurst, 1U.—The Elmhurst Spring Water Co- has 
been granted an exclusive, 30-year franchise. 


Keithsburg, IUl.—Geo. W. Sturtevant, Jr., Bushnell, 
informs us that contracts for works will not be let until 
April 1, 1891. 


Mason City, IUl.- Geo. W. Sturtevant, Jr., engineer, 
of Bushnell, has sent the following: 

The new city works will be put in operation Jan. 1. Cost, 
$12,000; population, 2,200. 

Metropolis City, 1U!.—J3.H. Morris, Mayor, has sent 
the following: 

The water-works question will be voted upon at the 
April election. The plan is to give a franchise to a home 
comanay. Supply, hio River; pumping to stand-pipe: 
population, 4,300. 


NORTHWESTERN 

Algona, Ta.—The town proposes to dig the well still 
deeper, from 110 to 125 ft. The well was dug before the 
contracts for the construction of works were let, and 
therefore the failure of supply is not to be attributed to 
the contractors for the works, Harrison & Hawley, of 
St. Paul, as has been thought by some. 

Butte, Mont .—It ix reported that a new company has 
bought the franchise of the Hydraulic Mining Co. for $100, 
000, and will at once put in works costing about $2,000,000, 
Ray & Leonard, it is said, have charge of the engineering 
work. Frank Leonard, of the above firm is reported as 
having made, in substance, the following statements: 

The work of construction will be done by Moffett, Hodg 
kins & Clarke, Syracuse, N. Y. Bonds have been floated 
through the agency of A J. Coram. of the Butte & Bos 
ton ' ining Co. The supply will be from the canal lead- 


ing from Jerry Creek, 19 miles from Butte. It will be car 
ried to the city through a 30 in. main. 


SOUTHWESTERN 

Kansas City, Mo.—It is reported that the water-work® 
committee of the council will recommend that the city 
construct its own system of water-works, and will ask 
that the council require the mayor to call a special elec- 
tion to vote the bonds. 

Helena, Ark.—W.M. Neal & Co, inform us that the 
town wishes water-works and is ready to receive proposi 
tions from responsible perties regarding the same. 

Hubbard, Tex. -T. ©. Morgan informs us that the 
Huvobard City Artesian Well & Water Co. are boring a 
well, and will put in works when water is secured. 

Luling. Tex. 
Secretary: 

The Luling Water-Works Co. will have works in opera 


tion Feb. 1. Water is pumped from San Marcos River to 
a stand-pipe. Population, 2,000. 


MeGregor, Ter —The following is from W. L. Blailock, 


The following is from O. MeGatfey, Jr.. 


President: 
The MeGregor Artesian Water Co. wi'l soon begin to 
sink an artesian well with iis own machinery. When 
water is found a stand-pipe and distribution will be put 
in. Population, about 1,500 


Oklahoma City, Ind. T.—The franchise noted last 
week was granted to W. A. Ca'houn and J. H. Wheeler. 
In addition to what has been previously stated, it provides 
for two 1,000,000-gall. pumping engines, a stone or brick 
pump-house, and the purchase of the works by the 
any time after 10 years. T. W. Upshaw is Citv Clerk. 

Ridgway ,Col--. A contract for putting in mains has been 
awarded to Gordon Kimball, of Ouray. Steel pipe will be 
used. Water will be brought from the foot of Mt. Sneff 
ler toa lake or reservoir on the mesa above the town, 
from which it will be piped. 

PACIFIC 
A reservoir is projected at the head of 
Jefferson St., to be used for low service when the supply 
from Bull Rvn is brought in and the new 40,000,000-gall. 
reservoir in the park completed. A high service pump. 
ing plant is also projected to be located at the Jefferson 
St. reservoir. 

Brigham City, Utah.—M. L. 
Bugler, bas sent the following: 


A supply main from the Box Elder Cafion is under con- 
sideration. Works are badly needed, and the prospects 


city 


Portland, Ore. 


Snow, 


Editor of the 


for construction in the spring are fair but not flattering. 
CANADA, 
Springfield, N. S.—The following is from Daniel 


MecNeod, Town Clerk: 


Proposals will be received until Jan. 20 for the construc- 
tion of water-works in accordance with specifications on 
file in the office of the Town Clerk. Water will be 
pumped from a small river two miles distant. Construc- 
tion will be started May 1, aud the works will be in opera- 
tion Dec, 31,1891. A. D. Ferguson is Chairman of the 
Water Board, and A. E. Fruser is Mayor. 


Amherstburg, Ont.—The following is from J. H.C, 
Leggatt, Town Clerk : 

The town intends to float water bonds very soon, and 
hoes to let contracts for worksin about three months. 
The supply will be pumped from the Detroit River to a 


tank. Estimated cost, $27,000. John Galt, Toronto, is 
Engineer. 


ARTESIAN WELLS. 


Castalia, 8S, Dak.—K. O. Hammer struck water at 878 ft» 
in a well west of thetown. The well will be sunk deeper. 
It is stated that thisis the first flowing well in Charles 
Mix Co., and that other wells will be sunk. 


SEWERAGE AND MUNICIPAL. 

Sewers.— Woburn, Mass.—The State Board of Health 
in considering the question of an independent system of 
sewerage for Woburn, investigated a scheme by which 
the sewage was to be collected on the easterly side of Horn 
Pond. and pumped through a force main about 2 miles 
long, to a level tract of gravelly land north of Montvale. 
The estimated cost of adopting this echeme would be 
about that of uniting with the proposed metropolitan sys- 
tem. 

Pittsburg, Pa,—The 33d St. sewer has been completed 
by Evan Jones, the contractor. The work was commenced 
two years ago, and has cost $250000. It is a 24-in. pipe ay 
the upper end, and 8 ft. diam where it discharges into 
the Allegheny River. It drains an area of 1,800 acres, and 
s ove of the trunk sewers contemplated for carrying off 
thedrainage of the East End. Ordinances have been 
passed for the construction of several pipe sewers. 
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Washington, D, C.~The District Appropriation bill 
includes the following for sewer work: Cleaning and re- 
pairing, $43,000; replacing obstructed sewers, $25,000; 
main and pipe sewers, $119,000; suburban sewers, $58,390. 

Wilmington, N, C —Mr. Rudolph Hering has recently 
made an examination of the city in connection with the 
proposed sewerage system. ‘lo the sanitary committee 
he expressed the opinion that there would be no 
detriment to the health of the city to have a system of 
sewerage emptying into the Cape Fear river at the foot of 
the several streets running east and west, for the reason 
that the great volume of water and the tide twice a day 
would be sufficient to prevent the danger, evenfor many 
years to come when the population is several times larger 
than at present. The committee has apprupriated $1,500 
for a survey for a sewerage system. Mr. J. C. Chase is 
city engineer. 

Cordele, Ga,-—The city has voted $14,000 in 6 per cent. 
bonds for a sewerage system. Work has not been com- 
menced. Information may be obtained from Mr. R. C. 
Harris, cha‘rmen of the sewerage committee. 

Montgomery, Ala,—A sewer ordinance has been 
passed by the city council regulating the constructing of 
sewers and sewer connections. An ordinance regulating 
the plumbing has also been passed. The sewer work is 
put under the supervision of the city engineer. 

Atlanta, Ga,—Mr. Rudolph Hering, of New York, has 
presented his report on the sewerage system to Mr. Haas, 
chairman of the sewer committee, 

San Rafael, Cal—Mr. Geo. M. Dodge, engineer, writes 
us that the outfall is to be changed to empty direct into 
the Bay of San Francisco, either by a pumping system, as 
recommended by him, or some other system. Thero are 
about 15 miles of 6 to 16-in. iron stone pipe. The present 
outfall is into a creek. 


Streets.— Washington, D, C.—The District Appropria- 
tion bill includes the following items for street work: 
Repairs to streets and alleys, $55,000; repair ot county 
roads, $60,000; granite block paving on Brightwood Ave . 
$15,000; asphalt paving on Fourteenth St., $15,000; strect 
work in Georgetown, $33,000; sprinkiing, sweeping and 
cleaning streets, $115,000. 

Columbus, O,—Several resolutions have been passed 
for street improvement, including paving with asphalt, 
stone block, Hayden block, Hallwood block or brick, and 
5-in. Berea or Fulton stone curbing. 

Key West, Fta,--Contracts for brick paving have been 
awarded to Miller & Nims, of Nebraska City, Neb., 
and Wm. G. Bear, of Kansas City, Mo.; the latter has 
sublet his contract to Walker & Hendricks, of Tampa, 
Fla. Mr. T. J. Ashe is City Engineer. 


Gas.--St, Louis, Mo,--The suit by the city to compel 
the Laclede Gas Light Co. to supply gas at a cost not to 
exceed 9 or % cts, per 1,000 cu. ft., in accordance with a 
city ordinance, has been decided by the Supreme Court of 
Missouri in favor of the gas company. 

Cleveland, O.—The Mayor is of opinion that the city 
should take steps to secure both the gas plants; the bene- 
fits which accrue to the public by the ownership of the 
water-works have already been proved, 

ELECTRICAL. 

Electric Light.—New plants or extensions are proposeg 
at Ware, Mass.; Umonville, Conn., address M. J. Weeks; 
New Albany, Ind., address the New Albany Gas Light 
Co, 

Warsaw, N. Y.—The Warsaw Electric Light & Power 
Co. has contracted with the village to furnish 25 are lights 
of 2,000 c. p., at $65 per lamp-year on a 5 years’ contract. 

Haverstraw, N. Y.-—The town will probably issue 
$20,000 of bonds for an electric light plant. 

Philadelphia, Pa,—The following companies have re- 
ceived street and park lighting contracts: Brush Electric 
Light Co. at 40, 424 and 50 cts, per night; Southern Elec- 
tric Light Co, at 30 cts.; Philadelphia Electric Light Co, at 
40 and 42% cts.; Northern Electric Light Co., at 45 and 47 
cts.; United States Electric Light Co. at 424% cts.; Electric 
Power Co. at 324 cts.; Wissahickon Electric Light Co, at 
55 cts.; Germantown Electric Light Co. at 55 cts.; Frank- 
ford Electric Light Co. at 55 cts.; Suburban Electric Light 
Co. at 56 cts.; Powelton Electric Light Co. at 47 cts. 

Four of the companies which received contracts have as 
yet no facilities for carrying their wires through the street, 
but under an ordinance of Councils they can erect poles 
for this purpose. These poles must be removed upon the 
expiration of contracts, and cannot be used for private 
business, The Electric Power Co. has no authority from 
City Councils yet to occupy the streets in any manner, al- 
though it has the contract for the central portion of the 
city. The Brush Co. was also a bidder for this territory, 
which it now serves, at 424¢.cts. per lamp per night, but 
was underbid 10 cts. 

Rockville, Md.—The Town Council has offered the 
Edison Company the right to establish a lighting plant in 
the village under the following conditions: 

The town will contract to allow the exclusive use of the 
streets for the purpose stated for a period of 10 years, iron 
posts to be used on the main street and on the others 
wooden posts, neatly designed and painted; the town to 
take 10 arc lamps of 1,200 c. p. at $25 per lamp per year, 
reserving the right to take a greater number at the same 
price; the plant to be located within the corporation 
lip:its and subject to ccrporate taxation; the work to 


ENGINEERING NEWS. 


commence Feb.1, and to be completed and in running 
order by July 1, 1891, 

Falls Church, Va —A meeting was recently held in 
this town toconsidera plan for introducing electric lights. 
The subject was favorably debated, and a permanent 
organization, with E. A. Greenough as President, was 
formed. - 

New Albany, Ind.—The New Albany Heat, Light & 
Power Co. has received permission to place posts, towers 
and masts for power and light purposes. The company 
agrees to furnish arc lights to private consumers at $72 a 
year, and to the city at $65: incandescents, 16 c. p. lamps, 
at $1 per month or 1 ct. per hour. 


New Companies.—Riverside, Ill., Edison Co.; capital 
stock, $40,000; incorporators, W. Hutchinson, L. Lusk, M. 
C. Myers. Du Quoin, IIL, Electric Light, Heat & Power 
Co.; capital stock, $10,000; incorporators, A. J. Blakeslee, 
W. H. Willis and E. T. Blakeslee. 


CONTRACTING. 

Dredging.—New York, N. ¥.—The Department of 
Docks has awarded the contract for dredging for new pier, 
No. 14, North River, tothe Atlantic Dredging Co., at 20 
cts. and $1 per cu. yd. for mud and crib dredging respec- 
tively. Thesame company has the contract for dredging 
for the bulkhead wall at E. 102d St., Harlem River, at 45 
cts, per cu. yd. 

North and South Carolina,—Capt. W. H. Bixby, U. 
8. Engineer Office, Wilmington, N. C., has recommended 
the award of contracts as follows: Alabama Dredging & 
Jetty Co., Mobile, Ala.; at Beaufort harbor, N. C. 33% cts. 
per cu. yd. in scows; waterway at Beaufort harbor, 25 
cts. per cu. yd, in place; in New River, N. C., 49 cts. per 
cu, yd. in place, to be reduced 10 cts. per yd. if awarded 
two other works. Atlas Dredging Co., Wilmington, Del.; 
in Lockwood’s Folly River, N. C., 20 cis. per cu. yd. in 
place, or 15 cts. if awarded work on Cape Fear River. P. 
Sanford Ross, Jersey City, N. J.; in Cape Fear River, 13% 
cts. per cu, yd.; in harbor at Georgetown, ©. C., 29 cts. 
per cu. yd. in scows. 


Breakwater.—-Gordon’s Landing, Vt.—The lowest 
bid received by Major M. B. Adams, U. 8. Engineer Office, 
Burlington, Vt., for stone and extension of the break- 
water was from EK. H. French, of Fulton, N. Y.: 75 cts. per 
cu, yd. for rubble stone; $2.65 per cu. yd. for large stone; 16 
cts. per Ib. for ring bolts. 


Piling, Stone, Mattresses.—Winyaw Bay, S. C.— 
Proposals were received Dec. 15, by Capt. W. H. Bixby, 
U, S. Engineer Office, Wilmington, N.C., and it was re- 
commended that the contract be awarded to W. T. Gay- 
nor, Fayettville, N. Y.; 100,000 ft. B. M. of sheet piling on 
shore and 900,000 ft. seaward, $i5and $53 per 1,000 ft. re- 
spectively : 300 cu. yds. oyster shells on shore and 3,000 sea- 
ward, $1.30 per cu. yd,; 1,000 tons of small stone on shore 
and 30,000 tons seaward, $2.75 and $2.50 per ton; 2,000 tons 
of large stone on shore and 6,000 tons seaward, $3 and $2.90 
per ton; 50,000 sq. yds. of mattresses in work, 79 cts. per 
sq. yd. Total, $192,640. 


Curbing.— Washington, D. C.—The District Commis- 
sioners have received the following proposals for 669 ft. of 
6 X 20 in. granite circular curb: Brandywine Granite Co., 
$1.50 per ft.; Geo. Pierce, $1.50; Acker & Co., $1.79; John 
Booth, $1.79. 


Stone.—New York, N. ¥.—The contract for pier No. 
14, North River, ha3 been awarded by the Department of 
Docks to John Gillies; the contract price for rip-rap stone 
is 65 cts. per cu. yd. 


PROPOSALS OPEN. 

Sewers.— Cincinnati, 0.—Sewers and drains. T. G, 
Smith, President Board of City Affairs, Jan. 3. 

Newark, N. J.—Manholes, basins, 10 and 12-in. pipe. 
John Hunkele, Street Commissioner. Dec. 20. 

Street Work.—New York, N. Y.--Crosswalks, granite 
block paving, etc. Department of Public Works, 31 
Chambers St. Dec, 31. 

Newark, N.J.--Trap rock block paving. John Hunkele, 
Street Commissioner. Jan. 2. 

Cincinnati, O.—Grading, curbing, cro sings, guttering 
macadamizing, etc. T. G. Smith, President, Board of City 
Affairs. Jan. 17. 

Dredging.— Vicksburg, Miss.—In the harbor. Capt. 
S. W. Roessler, U. S. Engineer Office, Memphis, Tenn. 
Jan. 11. 

Brooklyn, N. ¥.—The slip at foot of Hudson Ave. J. 
P. Adams, Commissioner of City Works. Dec. 30. 

Rock and Brush.—Furnishing during season of 1891, 
19,000 cu yds. of rock and 11.000 cu. yds. of brush, at Loui- 
siana, Mo.; 5,000 cu. yds. of rock and 2,000 cu. yds. of brush, 
at Hannibal, Mo.; 34,000 cu. yds. of rock and 19,000 cu. 
yds. of brush, at Quincy, Il. Major K. H. Ruffner, U. 8. 
Engineer Office, Quincy, Ill. Jan. 8. 

Building.— Dencer, Col.—U. 8S. court house and post 
office. J. H. Windrim, Supervising Architect, Treasury 
Department, Washington, D.C. Jan. 6. 

Bridge.—New York, N. ¥.—Superstructure of a foot 
bridge over the N. Y.C. & H. R. R.and the N. Y. & N. 
R. R. near the Washington Bridge. Harlem River Bridge 
Commission, 1 Broadway. Jan. 7. 

Harbor Work,.—Philadeiphia, Pa.--Dredging and 
removing wharves for improving the harbor. Major C. 
W. Raymond, U. 8. Engineer Office. Feb. 12. 
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MANUFACTURING AND TECHNICAL. 


Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa., have an order for 4 engines for the 
Wheeling Bridge & Terminal Ry. Co.; they have also 
an order for mogul engines for the Chicago & North- 
western. The Brooks Locomotive Works, of Dunkirk, 
N. Y., have recently completed several engines for the 
Northern Pacific Terminal Co., and for the Illinois Central, 
The Rhode Isiand Locomotive Works, of Providence, R. 
1, are building 10 eight-wheel engines, with cylinders 
18 X 24ins., for the New York, New Haven & Hartford. 
The Manchester Locomotive Works, of Manchester, N. 
H., have built a 10-wheel freight engine for the New York, 
Providence & Boston. 


Cars —The Barney & Sinith Mfg. Co., of Dayton, O., is 
building some parlor cars for the Atchison, Topeka & 
Santa Fé R. R. McKee, Fuller & Co., of Catasauqua, Pa., 
are building 1,000 coal cars for the Lehigh Valley. The 
Pullman Palace Car Co., of Chicago, LIL, is building 50 
standard gauge passenger cars for the Denver & Rio 
Grande. The Boston & Maine will shortly give out con- 
tracts for 50 passenger cars.; Patterson & Coroin, of St. 
Catharines, Ont., are building 12 cars for the Ottawa elec- 
tric street railway. The Westinghouse Electric & Mfg. 
Co. has an order for 20 electric cars for the Citizens’ Trac- 
tion Co., of Pittsburg, Pa. The Indianapolis Car Works, 
at Indianapolis, Ind., have been sold to a syndicate of 
creditors representea by E. Polluk, of Cincinnati, O., for 
$52,500. It is reported that a company has been organized 
to build extensive car works at Milwaukee, Wis. 


Steam Road Roller.—The city of Halifax, N.S., has 
purchased an Aveling & Porter steam roller of 15 tons, 
and a mounted stone crusher with rotary screens, 


The Kenwood Bridge Co. has put up a new plant at 
Grand. Crossing, Ill.. on the line of the Pittsnurg, Fort 
Wayne & Chicago R. R. 


Pile Coating.—The Excelsior Pile Coating Co, will 
establish a plant at Seattle, Wash., for treating piles with 


; &@ composition of asphalt, etc.. invented by F. E. Lampert 


and A. S. Levake. The piles are dipped in a boiling solu- 
tion. 


Signal,—A railway signal has been invented consisting 
of two disks of glass, placed about 4 in. apart and set in 
aframe. By exhausting the air from between the plates 
a red liquid is drawn up into this space, showing a danger 
signal. 

New Companies.—-Whitehill Kngine & Pictet Ice 
Machine Co., of Newburg, N. Y.; President, Robt. White. 
hill, Vice-President, Wm. C. Dornin, of New York; capi- 
tal stock, $500,000. Burnap Automatic Telephone Fx. 
change Co., of Chicago, Ill., incorporators, C. E. Burtap, 
A. W. Brewerton and C. F. Congleton; capital stock, $4,- 
00,000. McKeesport Construction Co., of McKeesport,Pa., 
for paving, macadamizing, etc.; directors, J. B. Shale, W 
O. Bryson and W. E. Hartman; capital stock, $50,000. Hat - 
tiesburg Machinery & Car Mfg. Co., of Hattiesburg, 
Miss. ; incorporators, F.E. Colboth, G. E. Kemper and T. J. 
George. Drexel Car Coupler Co., of Chicago, Ill.; incor- 
porators, Wm. A. Alexander, A.C. McCord, D. W. Mc- 
Cord; capital stock, $600,000. Mexican Harbor Improve- 
ment Co., of Chicago, Ill.; incorporators, I. S. Baker, A. 
F. Deane, L. C. Twombley; capital stock, $1,000,000. Gen- 
nett Air Brake Co., of Chicago, Ill.; incorporators, David 
Wallace, Phillip Opper and I. Newberger; capital stock, 
$800,000, 


Metal Market Prices,.--Raiis,--New York: $28; old 
rails, $22 for iron and $20 for steel. Chicago: $31 to $31.59; 
old rails, $23 50 for iron and $17 for steel. Pittsburg: $29 
to $29.50; ofd rails, $26 to $29 for iron, and $17 to$I8 for 
steel. : 

Foundry Pig TIron,--New York: $14.50 to $17. Cbi- 
cago: $15 to $16.25. Pittsburg: $15.25 to $17. 

Track Materials.—New York: steel angle bars, $1.70 
to $1.75; spikes, $1.95 to $2; track bolts, 2.7 to 2.8 cts. with 
square, and 3.10 to 3.15 cts. with hexagon nuts. Pittsburg: 
splice bars, 1.95 to 2.05 cts. for iron, 2 to 2.1 cts. for steel; 
iron or steel spikes, 2.15 cts.; iron track bolts, 2.9 with 
square, and 3 cts. with hexagon nuts. Chicago: splice 
bars, 2.05 to 2.1 cts. for iron and 2.15 to 2.20 for steel; spikes, 
2.25 cts.; track bolts, 3.: cts. with hexagon nuts. 

Pipe.—Cast iron, $27 to $30 per ton. Wrought iron, dis 
counts as follows, at Pittsburg: 47% and 40 per cent. on 
black and galvanized butt-welded; 60 and 47% on black 
and galvanized lap-welded. Casing, 50 per cent. 

Lead.—New York, 4.1 to 4.15 cts. Chicago, 4.50 cts. 
St. Louis, 4.45 cts. 

Structural Material.—_New York: beams, 3.1 cts.; 
channels, 3.1 cts.; angles 2.15 to 2.30 cts.; tees, 2.65 to 
275 cts.; sheared iron plates, 2.15 to 2,25 cts.; steel plates, 
2.35 to 2.50 for tank, 2.6 :o 2.7 cts. for shell, 2.85 to 3 ct». for 
flange, 3.75 to 4.25 cts. for firebox. Chicago: beams, 3 
cts.; angles, 2.35 to 2.4 cts.; tees, 2.9 to 3 cts.; 
universal piates, 2.45 to 2.5 cts.; sheared plates, 2.5to 2.6 
cts. for iron and 2.6 to 2.7 cts. for steel. Pittsburg: beams, 
3.1 cts.; channels, 3.1 cts.; angles, 2.25 cts.; tees, 2.85 cts.; 
universal iron plates, 2.3 cts.; sheared steel bridge plates, 
2.55 cts.; refined bars, 1.9 to 2 cts.; steel plates, 2.35 
cts. for tank, 2.75 cts. for shell, 2.95 cts, for flange, 4 to 4.25 
cts. for firebox. 
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Proposals for Sewers. 





Winston, - 
city until 2 0 ‘clock P. M. of Friday, Jan. 2, 1891, 


for constructing a part of the proposed system 
of pipe sewers for said city. 

Copies of the general plans and specifications, 
forms of proposals and instructions to con- 
tractors, and any information relative thereto 

may be obtained from the Chairman or Engi- 
Gas of the Sewerage Committee. 

The Committee reserves the right to reject 

any orall bids. J.M. ALLSPAUGH, 
Chairman Sewerage Committee. 
J. L. LUDLOW, Engineer. 49-4 


Raising Highway Bridge. 


HAWKINSVILLE, Ga.,Nov. 26, 1899, 
Sealed proposa!s, in duplicate, will be re- 
ceived at the office of the County Commission- 
ers of Pulaski County until 12 o'clock M. on 
Tuesday, the 27th day of January, 1891, for 
raising the highway bridge across the Ocmul- 
gee River, at Hawkinsville. For all necessary 
information apply to D. G. FLEMING, Clerk 
of said Board of Commissioners, at Hawkins- 

ville, Ga. 49-8t 


Toronto Street Railway. 


Sealed tenders addressed to the undersigned 
will be received by registered letter at the 
office of the City Clerk, Toronto, Can., up to 
noon on the 15th day of January, 1891, for the 
purchase or lease of the street railway tracks 
in the city of Toronto, with or without real es- 
tate, buildings, rolling stock and all material 
used in connection with the said railway, to- 
gether with the exclusive right of operating 
the said railway on the streets of the city of 
Toronto, For further particulars and condi- 
tions of sale, apply after Dec. 1, 1890, to W. T. 
JENNINGS, City Engineer, Toronto, Can. 

MILES VOKEs, 
Chairman Street Railway Committee. 
Toronto, Can., Nov. 19, 1890. 48— 


To Sewer Contractors. 


DEPARTMENT OF STREETS AND SEWERS, \ 
OFFICE OF SUPERINTENDENT, 
&, City Hall, 
PATERSON, . Dee. 24, 1390. 


Sealed proposals will be ae by the De- 
partment of Streets and Sewers of the city of 
Paterson, N. J., until Tuesday evening, Dec. 
30, 1890, at 8 o'clock, for the building of a sewer, 
wich all the necessary manholes, basins, etc., 
in 10th Ave., East 27th St., and Ilth Ave. 
(about 2,000 ft. of 48-in., 1,500 ft of 36-in. and 500 
ft. of 30-in. brick sewer); time allowed to build, 
200 days. Plans can be seen and specifications 





and blank proposals obtained at the office of 
Each proposal to be ac- | the north wall of the inner harbor at Block | 


the superintendent. 
companied with a bond in the amount speci- | 


fied, conditicned that the parties receiving the 
contract willenter into bonds to double the 
amount of the contract for the faithful per- | | Gress. a approved Feb. 26, 1885, and Feb. 23, 1887, 
formance of the same. Each proposal to state 
in separate items the price of rock excavation, 
concrete, timber, etc., according to the blank 
proposals. The department reserves the right | 49-4t. 
to reject any or all bids should they deem it to 


the interest of the city so to do. 
THomas McLean, 
Superintendent of Streets and Sewers. 
52-1t 





Canada. 





Company, at SHERBROOKE, 


the main lines of the Grand Tr&ink and Cana- 
dian Pacific Railways and the northern termi- 
nus of the Boston & Maine and Connecticut 
River railways, is the center of the copper, 
sulphur, asbestos, slate and lime industries of 


the Province of Quebec. 
Address E. F, WATERHOUSE, Sec.-Treas. 








SHERBROOKE, P. Q., Canada, Dec. 19, 1890. 
52- 


N. B.—The city of Sherbrooke grants EXEMP- 
TION FROM municipal TAXATION upon liberal 
conditions to new manufacturing enterprises. 
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8. E. Nosrk, Prest. Jno. E. WARB, Secy. and Treas. R. F. CarTER, Supt. 


¢ a 
Sealed Proposals will be received by the 
Mayor and Board of Aldermen of the city of 
N.C., at the Mayor's office of said a 


MANUFACTURERS OF 


CAST IRON WATER AND GAS PIPE, 


ANNISTON, bi ighn clthenpitlles Peon ALA. 


Especially adapted for the Elevation of Clear, Gritty, Thick, or 
Acidulous Liquids, Quickly, Cheaply and — “4 









oem en ait: TET 


without t Engine, Dhciiaie Oil, Expensive Power, Skilled 
Labor, or Material Wear. Send for Illustrated Catalogue. 





PATENTED 
U. 6. AMD CANADA. 





MONTAGUE & CO., 


MANUFACTURERS 
FIRE BRICK, SEWER PIPE, 
DOUBLE STRENGTH 
RAILROAD CULVERT PIPE, 

With long sockets, in two cetera — foot lengths. 
CHATTANOOGA, - TENN. 


DOUBLE STRENGTH 
SEWER & CULVERT 








Royal Siamese State Railways. 


PULSOMETER STEAM PUMP CO., 120 Liberty St., New York. 


PIPE. 
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NOTICE. 


It is hereby notified for general information 


j that TENDERS in the form of a schedule of 


rates for each class of work required will 
shortly be invited for the construction of the 
ROYAL SIAMESE State Rairtways from the 
capital of Bangkok to Bang-Pa-In, Ayuthia, 
Saraburi, and Korat, 268 km. 

The works will be let out either in sections 
of from 70 to 100 km. or given to a general con 
tractor. 

The tenders will include all works and sup 
plies necessary for completing the said rail 
ways, exclusive of the supply of permanent 
way and telegraph material, rolling stock, ma- 
chinery and furniture, which will be provided 
by the Royal Siamese Railway Administration 
and delivered, when required, to the Con- 
tractors in the depots at Bangkok and 
Ayuthia. 

In every other instance, the contractors are 
expected to supply themselves wiih all the 
necessary plant, such as tools, small railways 
for earth and other provisory transport, exca- 
vators, pumping and ramming machinery, 
etc., etc. 

Those intending to tender are advised to per 
sonally examine the line and the plans, which 
may be seen from the Ist January, 1891, at the 
office of the Royal Railway Department in 
Bangkok. 

The following figures represent approximate- 
ly the amount of the principal works to be 
tendered for:- 

Earthwork (stiff clay), 4 millions of cu. m. 

Cutting in hard limestone rock, 200,000, eu. m 

Retaining walls (rough rubble), 5,000 eu. m. 

Masonry in abutments, 50,000 cu. m. 

Timber for bridges, 8,000 cu. m. 

Fourteen stations with wooden buildings, 11 
of which are very small, etc., etc. 

Gauge, 1,435 m. = 4 ft. 84in., English. 

Weight of rails, 30 kg. per meter. 

, Sleepers, teak or red wood (maideng) 250 « 15 
< 20cm. 8 ft. « 6in. x 8in., English, 

The line runs for about 75 kilometers (km.) 
through the low alluvial plain of the Meinam, 

| on an embankment from 2 to4 m., high and is 
easily accessible by water. 
| From km. 75 to 136 the rai:way is accessible 
| by land and runs nearly level with the 
ground. 

From km. 136 to km. 180 the line is only ac- 
cessible by puck animals (bullocks), and that 
only during the dry season (December to 
July). 

At km. 136 the line enters into valleys along 
| which it ascends to the table-land of Korat 
| (300 m. above sea level, summit 34 m.) with 


| radius through a splendid forest affording any 


MONMOUTH MINING & MFG C MONMOUTH, | gradients of 15 per mile, and curves of 180 m- 
' ' iL. 





ROPOSALS FOR ane GRANITE— 
Engineer Office, U. 8. Army, Newport, 

R. I., Dec. 5, 1890.—Sealed proposa: &, in tripli- 
cate, for furnishing and placing Rip-Rap Gran- | 
ite in the eastern jetty at Nantucket, Mass.; 


Horizontal Pumping Engines. 


CINCINNATI, O., Dec, 10, 1890, 








| island, R. .; the Breakwater at Point Judith, 
|. L, and the Eastern Breakwater at Stoning: | 
| ton, Conn., 


of Janu . 1891, and then open The atten- 
tion of bidders is invited to theActs of Con- | as follows: 





, page 232, and Vol.24, page 414, Statutes 
at Large. The United aoe reserves the 
right to reject any or all Is and to 

waive any informalities, 
will be furnished 
LIVERMORE, Major of Engineers. 








RKOPOSALS FOR STONE JETTY AT THE | f00t-pounds. 
mouth of the Saco River, Maine. U.S. 


Bidders will state in their proposal the cost 





| quantity of wood which may be cut for the 
| construction free of charge. 

| At km. 180 the table-land is as-ended, and 
| from there to Korat the line 1s again without 
any difficulties, with easy gradients and 


Sealed proposals will be received at the | curves nearly level with the ground. 
| office of the Board of City Affairs until 12) 
will ve received at this office | 0’clock noon of Wednesday, Jan. 14, 4. D. 1891, | that in January the temperature in the moun- 
until 12 o’clock, noon, on Me mada the fifth day | for one and two Horizontal Pumping Engines, | tains goes down to50° tabr. during the night. 
Two years from date 
For one compound condensing engine having | of agreement for the Bangkok-Ayuthia sec- 
a capacity of six million gallons in twenty- | !ion; four to five years up to Korat. 
four hours, with a steam pressure of 110 pounds 
information | and & water pressure of 145 pounds. This en- | 
on eielon W. R. | gine to be delivered as a perfect low duty, but 


As regards the climate, it may be mentioned 


Time of construction: 


By order of the Minister of Public AV orks. 


K, BETHGE, 
Din¥cToR GsNERAL OF RAILWAYs. 


so arranged as hereafter to be made by addi- | 49-41 
tions toshow a duty of one hundred million 





| 


Notice to Contractors. 


Engineer Office, Portland, Me.. Dec. 13, 1890. | of this engine, delivered and erected in Cincin- 


Sealed proposals. in triplicate, for construction 
of stone Pretty at the mouth of River, Me., 
will be received at this office, 537 Congress St., 


| then opened. Attention is invited to Acts of Con- 
- approved Feb. 26, 1885, and Feb. 23, 1 


at Te 
SMIT Lieut. Col., 7 of 
\ Army. 51-2t 


engine. 





ROPOSALS FOR DREDGING IN_BEL- 


States 
1890, ed pro 3 in triplicate for dredy- to be sh by test. 
inst in Bellamy River, New Hampshire, will be Samet an 


received at this office until 3 Pp. M. of Tuesday, 
invited to acts of Congress approved —- = nati Water-Works. 


Lieut. Col. Corps of Engi neers, U. S. Army. 
50-3t 





to be returned. 


Long Leaf Yellow PIN oc 


bridges, trestles, 
Mills in of the ancat out Georgia yelion yellow 
pine timber. Orders 


to reject any and all bids. 
By order of the Board. 


THOMAS G. SMITH, 





nati, O., as also the additional cost of the pro- | 
poted additions for full duty, if ordered with- 
until 2p. M. of Wednesday, . 31, 1390, and | in twelve months of the date of this contract. 
Proposals will also name the cost of one ad- | 
23, page 332, and Vol. 24, page 414. Stacutes | ditional engine of same size and full high 
THe WaTER Power Company Building, |} SAT¥, Bae necessary information furnished | duty, with the right to order same within one 
with about 250 HORSE POWER presently occu-| Engineers, U.S 
pied by the Edison General Manufacturing 
Province of 
QUEBEC, is offered for sale or lease with pos- 

session on May 1, next. To UNITED STaTEs 

MANUFACTURERS desirous of establishing a 

a branch estab.ishment in Canada, the prem- 

ises and power now offered furnish unrivaled 

advantages, as Sherbrooke, besides being upon - and Feb. 23, 1887, vol. 23 page 532, and 


year from date of contracting for the first 


Information will be furnished by Willis P. 
Dec. 30. 1890, and then opened. Attention is | Tharp, Superintendent and Engineer mee 


The Board of City Affairs reserves the right | 9° 18 


ress, HADEN, President Board of City Affairs. 
Secretary aaa Manager Hosch 
Lumber Co., Clark Lumber Co, Attest : 
Atlanta, Ga. D, W. BROWN, Clerk. 51-4t 


P. M. on the 8th of January, 1891, for construct- 


ing and laying a 24-in. riveted steel suction 


pipe in Kingeton (Ont.) harbor, 


Ont., and endorsed Tender for Suction Pipe. 
A copy of the specifications and full particu- 


undersigned. 
T. 0. BOLGER, 


City Engineer. 
KINGsTON, Ont., Dec, 17. 1990. 55-2t 





2, page 414, Statutes at dt A certified check in favor of the Board “ U0 8S. ENGINEER OFFICE. 9054 E. 
information furnished by JARED A. nace City Affairs to the amount of $3,000 will be 

required in lieu of bidder's bond, to be for- |i 
feited for ncn-acceptance of award; otherwise, | 


be received until noon of 
| eo aid then opened. 
invited to the Acts of 
proved Feb. 26, 1885, and Feb. 23 





Oar EE TESe ART aT 


ot iy Aas AR RE ae Al et ee RNR TIE | 
. bree 
we = “as ss 


Sealed tenders will be received up to 60’clock 


Tenders to be addressed to the Chairman of 
the Committee on Water-Works, Kingston, 


Bidders will furnish full drawings and i. i can be obtained on application to the 


lamy River, New Hampshire. United fications with their proposals and also state | 
neer Office. Portland, Me., Dec. 8, | their guarantee as to time of delivery and duty | 


@ Main street, Richmond, Va., Nov. 25, 
for drecging in the James 
iver, Qt Richmond, and at Kingsland 


. 23, 

The attention of bid- 

§ ‘B. 
vol, 4 

om, ond vol. 2%, page is, ‘Statutes at 

tite information on! be had of the resi- 

tice whee E. Burgw wm. 

HILL, of rs, U, 


fe 


See 
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NATIONAL PAINT WORKS 


WILLIAMSPORT, PA. 


— THE ONLY MANUFACTURERS OF — 


ELLIOTT’S ASPHALTUM PAINTS 


IN ALL COLORS. MIXED READY FOR USE. 


The Recognized Standard for Quality. Sales in 1879, 1,000 Barrels. Sales in 1889, over 10,000 Barrels. 





The Thames River Bridge at New London, Conn., Built by Union Bridge Co., Painted with our No. 3! and 588. 


In the preparation of our paints we use only the very best Lead, Zinc, Minerals, Coloring Materials and Crude Asphaltum, ground in and thinned with PURE 
LINSEED OIL. 


ARE NOT AFFECTED BY THE CASES AND ACIDS RESULTING FROM COMBUSTION OF COAL. 
WORK FREELY AND EVENLY WITH A FINISH EQUAL TO THAT OF VARNISHED WORK. 


ARE CHEAPER AND AS DURABLE AS ANY FIRST-CLASS PAINT IN THE MARKET. 


A NON-CONDUCTOR OF HEAT AND WILL STAND 300 DEGREES. 
Ten years’ practical experience with our Paints has resulted in their use and adoption as the standard for quality by nearly all of the leading railroads of the 
country; Bridge Builders, Lron Works, Car Works, and corporation trade generally. 
Are Unsurpassed for Depots, Freight Cars, Bridges (wood or iron), Tin or Iron Roofs, Water Tanks, Houses, Barns, Vessels, etc., etc. 
To show the popularity of our goods, we mention a few of our customers and a few large structures painted with our Paint : 








Central Viaduct, Cleveland, O. Union Bridge Co. Boston & Albany R. R. Illinois Central R. R, 

N. ¥.C. & St L. R. R. Viaduct, Cleveland, O. | Phoenix Bridge Co. Boston & Maine R. R, Chi. & Northwestern, R. R. 
New ©. O. R. R. Bridge, Cincinnati, O. Keystone Bridge Co. | New York, New Haven & Hartford R, R. Chi., Bur. & Quincy R. R. 
Poughkeepsie Bridge. | Edge Moor Bridge Works, Pennsylvania R. R, | Louisville & Nashville R. k. 
New London Drawbridge. | Pencoyd Iron Works. Richmond & Danville R. R. Ohio & Miss. R. R. 

Denver Cable Road. Passaic Rolling Mill Co. Atlantic Coast Line. . Col., H. V. & Tol. R. R. 
Cantilever Bridge, Niagara Falls. | Standard Oil Co East Tenn.. Va. & Georgia R. R. Lake Shore & M.S. R. R. 
Harvard Bridge, Boston, Mass. New York Central & H. R. R. R. Co. T°xas Pacific R. R. | Western N. Y. & Pa. R. R. 
U. 8. Gov. Heavy Ordnance Works. ' 





Samples, Price-Lists and References from those who have used and are now using these paints in your vicinity furnished on application, 


SITUATIONS WANTED, |W eiteRinantiragghesman on rairod work | SITUATIONS VACANT. Concrete Stone. 

















, i : h America or Mexico; can give references, | 
WANTED.—A position with engineering corps coax oe ee eee pe " 
as transit observer or leveler, on preliminary or ae e Ea ZANT, 305 East Fiftee me Ste WANTED.—An engineer, 31, experienced in Tenders to furnish 22,000 cubic yards of con 
location, or as instrument we * muemaonne | Minneapolis, Minn, a hor ge eee and a aon erng | crete stone will be received at the office of the 
of way, References, Address H., care Engi- |. . ; “ ? " baud charge of heavy work, as tunneling, heavy > : . { * “es 
neering News, 49-4 | WANTED. —By an engincer {graduate M. A. C., rockwork foundations, masonry and bridge erec- | Washington & Georgetown R. R. Co., Wa n 
we 78) with several years’ experience in practical tion, also of maintenance, desires a position, Best | ington, D. C., until noon of Dec. 31, 189. The 
W ANTED..— Position on location, construction or | railroad work, a position upun survey, railroad references Address CIVIL ENGINEER, P. 0. | right is reserved to reject ay or all bids 
maintenance of way, Fifteen years’ expericnce, | construction or city work, South or West. J, F, | Box 568, Albuquerque, N. M, 50-4t . 
87 years old, correct habits, graduate, Address | HUNT, Sunderland, Mass, 51-4t ’ Specifications may be seen at the office of said 
Cc, E., 15, Engineering News, 49-4 oun -—-— = eer ccicthiittigensinediinanie company. HENRY HURT, President. 
_—__—_ WANTED. —An experienced engineer on railroac | . 
wW ANTED,--An engineer baving charge of de- construction and town site work desires a position ; WA NTED.—A topographical draughtsman, Must | 5L-2t 
signing and superintending the ironwork for im have had 10 vears’ experience and can aot good aie See = of tnaannaed 
ortant fire-proof structures wishes to corre- | references; have also been engaged in city electric mare ye 9 Be Nes p 4 , . 
ceend with reliable parties to make a business railroad work ; I have instruments. Address News. met | ADVERTISE CONTRACT WORK 
combination, or would accept a salaried position TRANSIT, cere Engineering News, 51-6t | IN 
for sufficient inducements. Is well acquainted sniepdeageiniehiedi . wAntae.-s pent topographical engi- 
with architects, engineers and contractors, and : : Sea neer, ust farnish references and sample of 
has had extended experience in estimating and | WANTED.— By an engineer, late — work; must be good at figure-, Address, stating ENGINEERING NEWS, 
soliciting:contracta, RELIABLE, care Engineering | ~ ee eae _ rae wa a salary wanted, F, N., care of Engineering News. 
7 SO | 0 co) ry ork, Adaress ° é 6, C D Ss. ye 51- 
_ painted “4 | OK. Jenkins, Advertising Agent W.M. R. R., wie ADVERTISE “WANTS” IN 
W ANTED,—A good transit or theodolite with Baltimore, Md. 52-1t 
seven inch circle, 30'' or 20°" graduation, to hire | aaa See » | LLA 
for a period of three months, Address with terms WAnEEO._ Ss yloyment by engineer, me | é En ineerin Ne 8 
and particnlars, A, D, WILSON, Deadwood, So, enced in railroad location and construction, Age, | Ww 
Daketa. 51-2 | 28; owns level; good references. At present | WANTED.— We will send acopy of “Cross’ En- a = ” - 
a ee | located in Virginia. Address W. A, D., care | gineer’s Field Book” in exchange for Eneuvere- 
WANTED. —A civil engineer (M. Am. Soc. €, E.) | Engineering News. oe ne News of July 19, 1890. Address Engineer- 
ot 20 years’ experience in the location and con- eee rae, ae ing News, | 
struction of railroads and other public works | WANTED.—A position as locating or mt 
would like au engagement; has had large experi- engineer, Thirteen years’ experience on rail- . ng 1 . 8 = 
enee in Mexico,and would like to correspond with road work—11 in the United States, 2 in Mexico w Teaak of imampaleane Renereaiadaioaaen 
a requiring the services of an oe in +o eee < ae. veo a Address, F, A. PECKHAM, Room. 902 a FITCHBURG RAILROAD. 
exico, Central or South America, Address EN- sU RGESS, 1224 Hebert S8t,, St. Louis, Mo, 52-4t | House BI k Chi 0. I , * BI . 
GINEER, care Engineering News, B1-3t , om, Sy Ss '-? | Short line betiveen the East and West, Sleep- 


ing and drawing-room cars on all express 


WANTED.—A young man desires a position as 








WANTED. — Position by an engineer of 20 years’ | 
practical experience on location, construction, “Why remain idle? Every day there are hun- 


trains. 
ap assistant resident engineer or instrument man; | tunneling, foundations, and as superintendent of | dreds of positions to be filled, Only a few people ad- J R WATSON Gen Pass. Agt. 
ood references as to babits and ability, Address construction, Best of feferences. Address M, | vertise for >. Cou and perseverance will | ~* r ’ — ” 

K,, Engineering News, E,, Engineering News office, 52-6 ting their merited rew ” BOSTON, MASS, 
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The Great St. Clair Tunnel 


JUST FINISHED. 


WITH INGERSOLL-SERGEANT MACHINERY. 





Vc THE ST. CLAIR TUNNEL COMPANY. Cuier Encineer’s Orrice, 
HamiLion, Ont., Oct. 2, 1890. 
In reply to your inquiry as to the performance of the four 20 x 24° New Ingersoll-Sergeant Air Compressors 
furnished by you for the St. Clair Tunnel Co., I beg to say that it has been perfectly satisfactory. They have 
been thoroughly tested, as they have been continually at work night and day, Sundays included, for nearly six months. 
Yours truly, JOSEPH HOBSON, 


Chief Engineer 
INGERSOLL-SERGEANT ROCK DRILL CO., 


10 Park Place, New York. 


INGERSOLL-SERGEANT ROCK DRILL COMPANY, 


Manufacturers of the Celebrated Ingersoll and Sergeant Mining and Quarrying Machinery. 


NOT1OE.—Ingersoll-Sergeant Drills are manufactured only in New York City and Montreal, Can. This company is not represented by agent or otherwise in England. 








j 10 PARK PLACEHR, NEW YORK. 
Fo ee cou COWLES ALUMINUM BRASS) Rock Drilling and Air Compressing 


od. . 
"Tae BE weiner Enc The Cowles Electric Smelting & M A CS i N m ad Y 
Trot. P. Special Vertical’ Submergea| Aluminum Co., Cleveland, 


Flue Boilers. 





One 24-in. X 36-in. Iron Hoisting Bucket. | Guaranteed more than double the deni ot | ne 
One No. 6 Sturtervant Blower, new. ' ordinary brass or bronze. The best metal in 
One Haid power Hoist or rab.» car, | the World for gears, pinions. pump ods, valves| TUNNELS, QUARRIES, MINES, RAILROADS, 


"| and valve seats, or any kind of castings requir- 

ing naximum strength with minimum weight And wherever Ore ana Rock ale to be Drilled 
Castings made at our works. Strength and 

perfect castings guaranteed. and Blasted, 

ESTABLISHED 1854. | Also manufacturers of Aluminum Bronze 


cuamuesr Rerenamece.(S"ieae = =|R AND DRILL CO. 
27 & 29 NASSAU ST., NEW YORK, 


Correspondence solicited. 
RAILROAD PRINTERS & STATIONERS 23 PARK PLACE, NEW YORK. 


 Rackarock.” 


new. 





F. W. IREDELL, 
10 Park Place, New York City. 














BAGGAGE RECORD, CASH, FRT. CONDUCTORS CAR LIST, 
FRY. FORWARDED, FRY. RECEIVED, MANIFEST COPYING, 
TEL. TRAIN ORDER, 4C., 46. 


BOOKS FOR STATION AND TRAIN USE. | For Sale— Cheap. | 
| 


TWO WORTHINGTON C OMPOUND DU- 





Parpcr aND Books For PLEX PUMPING ENGINES, each having a 
Encincens ano Contractors use. | “pacity of 5,000,000 galls. per 24 hours. . 
BLUE PROCESS, FIELD, quantity, raaciwa | High pressure cylinders, 21 ins. THE ONLY SAFE 
CROSS SECTION, LEVEL, PROFILE, TRANSIT, Low pressure cy lind: rs, 36% ins. 
OETAILED EST, Time, Pay ROLL, TOPOG., 4 Water plupgers, 22 ins. H IGH E P OSI E 
mo. RETURN, ORAWING, WAGES TABLE, 4c..40. | x i: V ° 
| Stroke, 36 ins. 


Print, Ruce ano Bind In ANY QUANTITY 
BLANKS AND BOOKS FOR RAILROADS, @ Suitable to work against a water pressure of 


85 Ibs, or less per sg. in. For further informa- 
ano ncep STATIONERY ron ate | tion inquire of J. H. COOPER, No. 43 Euclid 


YOUR ORDERS OR CORRESPONDENCE SOL’CITED. | Ave., leveland, 


DEADSTROKE | GRAM'SSTEAM PILE HAMMER, 


It contains no Glycerine or Gun Cotton. 
one heapest, Best and Strongest. 


Composed of two ingredients ship and kept separate 
until required for use as work. 


240,000 ths. used in Flood Rock, Hell Gate,N.Y, 

































POWER HAMMERS.) The most effective and . He Aceldunts by His eco in any Tunnel. 
PILE DRIVING | Fuzes Saps and Risse Batterie” NO Nausea. 
a | es eae | RENDROCK POWDER CO., 23 Park Place, New York. 
as g comnes atte tomes 
Ey a wwe ten; AItR COMPRESSORS. 
aes oc “rower | 
S23 a sey City, say, 
oe 2 “In a da of joroun | 
By g i we drove 121 piles with 
= oO g S your machine, baving 
5 es <8 Or if feee ia sand and 
245 x = and 
Eg 3 me 
Si ; ma 
3 
er aanein 
, in Nii a ee ste P 

- B. CRAM HE NORWALK IRON WORKS CO., So. Norwalk, Conn, 

ee “Sl eee 80 Griswold st. Detroit, Mich. . Circulars sent on application. . : 
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THOMAS PROSSER & SON, IIPP’S STEEL TIRES On bggeniee Se Meh, 
16 Gold Street, New York. for ae of ea 
sm MTN, vOmS. E, ENGINES “i 





FACTO Pees, 
PHILADELPHIA, PA. LOCOMOTIVE 


TAINED and SCOTCH 
BUBHHAM., aes aaa #00. Prop cmaiane cneik Plants. Hoisting and Mj, 


LOCOMOTIVE ENGINES, ae 


Afapees to every variety of service, and built accurately Representing 0, & G. Cooper & Co, and Noble & Hal) 
stan gauges and tem plates. Like parts of diff- 
Seat engines of same class perfectly interchangeable. 


| heerlen 
ADVERTISE CONTRACT WorK 
PASSENGER AND GOODS LOCOMOTIVES. 





Mine Locomotives, eee Gauge Locomotives, IN 
Locomoti , Steam Street Cars, &c. 
All work cecvenshih puizabioed: ENGINEERING NEWS. 


Te AP SYSTEM OF RARALWAY SPORE Ore et. 


On actors gi of any Railroad Contractor o 
pa ag will mm ee eharees vi this 


t one tive es, 

treet Motors, etc., of all sizes and gauges of track 

This catalogue contains information of v: alue to 

all interested in railroad ns and not pub- 
lished elsewhere. Apply 


“. &. PORTER & CO., 
Builders of Light Locomotives, 
531 Woop St., PITTSBURGH, Pa. 
N. B.—Contractors’ Locomotives kept on hand, 





Approved by eminent Rail | “ 
- road Engineers of Europ | 


and America. CARLISLE MFG. CO., 


in use ~ Harz a German om cee Mountains, India; Puerto Cabello, 
Venezuela, S. A.; n Mountains, Bosni a; Visp-Zermatt, "and City of Lugano, 
Switzerland; Mt. G on rene, Italy, and other places, Now in course of construction on 4 $ j 
Pike s Peak, Colo. For full part iculars address 


W. HILDENBRAND, C. E., No. | Broadway, New York. CARLISLE. PA. 
Sena for ate 2 meatal Pamphiet. 9 


CONSOLIDATED CAR-HEATING CoO., 


COMMERCIAL BANK BUILDING, 


ALBANY, N. Y. 


CHICAGO: NEW YORK: CANADA: 
$16 Phenix Building. 115 Broadway. 








Coaticook, P. Q. 


rIRE-PROOF HEATERS AND STEAM COUPLERS 


SPECIAL APPLIANCES AND EXTRA STRONG FITTINGS OF EVERY KIND. 


COMMINGLER, DRUM AND RETURN SYSTEMS 


— UHMDAaRnR — 


McELROY, SEWALL, WESTINGHOUSE AND OTHER PATENTS. 
THE SAFETY CAR HEATING AND LIGHTING COMPANY 


THE HEATING SYSTEM, THE LIGHTING SYSTEM, 
Utilizes any hot water heater without disturbing water supply. Is the Celebrated Pintsch Compressed Oil Gas method. 
Safe, Reliable and Uniform Heat. In use on over 27,000 cars in Europe and America. 
| .eaivng the heater always ready for ealeigesiies The best, hee and only safe light for railroud 
conomical and ¢ uick Circulation. | purposes In Bril iancyUnsurpassed.__ 
CE: 160 BROADWAY, 

A. W.SOPER, iigiak Tanee ANDREWS, Vice-Prest. ws J. SLOCUM, eee W. R. THOMAS, Treasurer. R. M. DIXON, Mech. Engineer, 

(tRkcToRs: Robt. Andrews. Sidney Dillon. A. W.Soper. W. C. Andrews. neer Trask. J.G. McCullo 


h. Thomas Rutter. Wm. Baxbour. Wm.P.Shinn. J.J.Slocum, Ed.Lauterbach 
8. M. Dodd. BI . Sibley. Frederick Kubne. "Sani U. Bayles. 


Steel Scrapers, Plows & Wheelbarrows 





OF GREAT STRENGTH AND DURABILITY. - 


- Y 


BUILT EXPRESSLY FOR CONTRACTORS. 


MANUFACTURED ONLY BY 


AMERICAN STEEL SCRAPER CO., 


SIDNEY OFToO. 
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The ME GOnway & Torey Co. 
W.ME Conway. 


® PRESIDENT.© | 


agth St SAV R.RPITTSBURGH, PA. | 


=e Agents, & Manufacturers For ay 
“MIS JANNEY-HIEN COMPAS 


2. W.M BARNUM, PRESIDENT 
Ar o-ee 
x 
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“THE SURVIVAL OF THE FITTEST.” 


VAN-DoRSTON CUSHIONED CarR COUPLER. 


(M. C. B. TYPE.) LIGHTEST, STRONGEST AND BEST. 
AUTOMATIC, SELF-OPENING | Correspondence Respectfully Solicited. ALSO THE 
: -..|VAN DORSTON SINGLE, DOUBLE 
| Val Dorston Cushioned Car Conpling AND TRIPLE-ACTING CUSH- 
IONED DRAUGHT GEAR 
Seventy-five per cent. reduction in 
| shocks on the part of the Couplers and 


vy 
; STS 

W.MSCONWAY, VICE PREST. CxoVAy 
SF Lmerocn, © 














SELF-ADJUSTING. 
INSURES SAFETY TO TRAINMEN.| Equipment Co.. 
INDEPENDENT DOUBLE-ACTING | wo, 308 WALNUT STREET, 
GRAVITY LOCK. 





; : 3 PHILADELPHIA. \Car Bodies, and consequent great econ 
NO SLACK REQUIRED TO | E. H, JOHNSTON, Pres,|OMy in repairs. Increase in yard room 
UNCOUPLE. |J. H. HAMILTON, Supt. |of from 12 to 18 cars per 1,000, 






A, C. McEWEN, ST eer ee Berr OmeEe nas 
| re iD SG) PHOSPHOR-BRONZE 
Wood Worker and Car Builder, RADE MAR INGOTS, CASTINGS & MANUFACTURES. 
MANUFACTURER OF THE PHOSPHOR BRONZE aad amma ihe a) 
The McEwen Dumping Wagon, | | SPR ett a eee D 
~ Dumping, Tunnel, Construction, Mine ' ORICINAL MANUFACTURERS OF PHOSPHOR 
Plantation jogsine. Head, Push. and smail | BRONZE IN THE UNITED STATE AND OWNERS | 
ears of all kin ae 


79 Morgan St.,Jersey City, N. J. U S PATENTS 









= 
_ i <& 
Manufactured by RYAN-McDONALD M’F’G. CO., 


Shops & Warehouses, ' N.Y. Offices: Waterioo, N. Y.; 44 South St., Baltimore, Md. 
Send for Mustrated ont es: All correspondence should be addressed to 
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TT UIE mmr | The Public is Respectfully Informet 


that a former advertisement in ENGINEERING News relative to a trial between the Aveling g 
ae and Harrisburg machines at Cambridge, Mass., on Aug. 5, 1890, was a tissue of misrepre. 
sentations. 
™L : . During a week’s work of the Harrisburg Roller several of the spokes of the rolling w 
This machine will bore two pump were or Reenaet loose, the grate bars were twisted from the excessive blast of the double ont 
ders and the imitation double speed gear became loose and out of order. The engine was con. 
— and noisy and incomparably inferior to the Aveling & Porter simple single-cy)inge, 
engine. 
Despite these breakdowns and faults, the Streets Committee voted (3 to 2) to buy the 


cylinders at one time and while the 


centres are fixed; they can be built Harrisburg Roller, and the animus against ‘* The English Roller’ was so great with certajy 
spetahets of eee soo magn ey two of te cue wore notte —— Ss  cedagae eng of 

s . 4 2399 a the Aveling & Porter machine in support of his own roller. e two ermen of the comp. 
different distances apart to suit re mittee (including the chairman) voted for the A. & P. Roller, and the three councilmes 


, : against it. 
quirements. It is very strong and eaters 


A Harrisburg Roller at Indianapolis, Ind., after about six weeks’ use, has twisted its grate. 
has ample power for heavy cuts. bars, burned its baffie-plates, broken the large casting and pin which support the forward 
wheels, and otherwise has shown a serious amount of wear and tear! !! 


Weight, about 4,500 lbs. Bi ee 


“ | cannot understand how any intelligent comparison can allow of anybody choosing the 
Harrisburg Roller to your’s, but I suppose that the intelligent comparivon is lacking and that 
some other influences prevail. —Col. John Y. Culyer, Mem. A. 8. C, E., Civil Engineer and 
Landscape Architect New York City and Consulting Engineer Brooklyn Parks Commission, 
Aug. 8, 1890. 








THE NORWOOD CAR REPLACER. poan-nousets, 
ROAD LOCOMOTIVES, 
Street-Sweepers, 
‘ =| Stone-Ciushers ete, 
- 3 
é : W. C. OASTLER, 
S : Raw” ‘oom : 43 Exchange Place, 
: 3 ee a a NEW YORK. 
: g D. PP. GOSLINE, 


32 OLIVER STREET, BOSTON, 


Successor to the BOSTON HYDRAULIC MOTOR Co,, 
MANUFACTURER OF 


Church Organ Blowing WATER MOTORS, 


Correspondence Solicited. All Work Guaranteed. 










THE NORWOOD CAR REPLACER CO., Baltimore, Md. 


STANDARD THERMOMETER CoO. 


Electric Indicating and Recording Pressure Gauges, 


Showing at any distance the Steam or Hydraulic Pressure. 


‘Electric Indicating and Recording Water & Tide Gauges, 


Showing at any distance the Height of Water in Stand-pipes, Reservoirs 


Electric Indicating and Recording Thermometers, 


Dial Thermometers in all sizes for all uses. 
Especially adapted for Boilers, Ovens, Steam and 
Hot Water Pipes. 


PHABODY, MASS. 
New York Office, Rooms 413, 416, 417 Telephone Bldg., 18 Cortlandt St, 







No. 85. 





No. 42. 





RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, N Y., 

Switches, Automatic Safety Switch Stands, Yoked Frogs, Boited 
Pilate and Spring Rail Frogs, Automatic Distant Signals 

Interlocked with Switches, Crossings of Every Description 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT. 





Auton_atic Stand, Showing Position 
of Paris while baing ‘Thrown Aute- 
matieally by Train. 


Automatic Stand, Showing Position of Parts 
while being Thrown Hand, 


RAMAPO “YOKED FROG.” 
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ENGIN NEERING NEWS 


“—SRIDGE” JOINT. 
(OF WROUCHT IRON AND STEEL.) 
N. B. This is not a “suspension’ 
Joint. It isa ‘‘supported’’ joint with 
double the amount of support given by 
any other through the arched bearer, 
bringing the load upon two ties acting 
together as one directly under the rail 
ends. 


Combined support of two ties acting as one for each Joint and Rail Ends carried directly by the arched beam and screwed DOWN to it with a force of 15,000 |bs.—making practically 
acontinuous rail. No holes in web of rail—whole surface of base for support and wear. No breakage of Rails or Joints. No “low joints.” No “creeping.” No loose nuts, Oost of 
keeping up track reduced to one-half of that with Angie Bars and giving smoother surface. For further information, address 


FISHER RAIL JOINT WORKS, Trenton, N. J. 


THE CURVED SAFETY SPIKE & RAIL JOINT COMPANY. 


S. C. HILL, Vice-Prest., General Manager, Washington,?D. C.’ 


STRENCTH. SAFETY. DURABILITY. ECONOMY. 


PATENTED. 


This Curved Safety Railroad Spike has the only True Principles, and will always do what no other Spike can do. 
GOOD LIVE AGENTS WANTED EVERYWHERE TO SELL THEM. 


All Manufacturers will be permitted to make them “Conditionally.” 


rTraE WwEBER FRAIL JOINT 


Received first mention by Committee on Rail Joints at ROADMASTERS’ CONVENTION held 
at Detroit, September 9, 1890. 


THE SAFEST JOINT MADE. EASILY APPLIED. MADE FROM MILD STEEL. 


Does not require any manipulation of the rails. It gives a perfectly smooth, quiet riding track. No low ends. No broken rails at 
joints. Rails kept absolutely aligned and to surface. Saves the Rails and Ties. lt reduces the cost of keeping up the track about 49 
per cent. 


THE WEBER RAILWAY JOINT MANUFACTURING COMPANY, 74 FIFTH AVENUE, NEW YORK. 


N. B.—The above claims have been demonstrated by 2O months’ service in main line. 


PENNSYLVANIA STEEL COU. ®OGERS 


J STEEL R A] LS. STEEL Leveling, Grading and Ditching Targets. 


Side Ditchin Made Fas ; No contractor can afford to 
STEEL BI.OOMS, BARS Pee ae. of 5 . be without One or More 


Sets of these Instru- 
ments. 


PERFECT AND ECON- 
OMICAL, 


Saves Work for the Engi- They save from 2 to § cents 


neer and Foreman. per cubic yard. 


gett io tat IC 
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STEEL RAIL FROGS, 


With the Best and the most approved Improvements. 


. MAGNETO ELECTRIC 
SFWIrca araNDs,’|ALARM SIGNALS 


For Orossings and Stations. 
Fixtures for Stub Sateen: Rlectrically Operated Semaphore ; 
SIGNALS. - By this New Method 
Operated at aa with Absolute 


- Sa and Supt’s Offices, 
men | cane PA. Grades Given as fast as the 


208 South 4th Street, 
can a wos 


ay 
ae 
se be 
; 
PY 
aa] 


DISTT LLT i 


Keeps a Perfect Grade 


: for Setting Culverts, Curbing, 
Ditches can be Leveled and <0 tae neeeammat. 


Drain and Sewer Pipe. 


Send for Illustrated Cata- 


grade pegs can be set. logue and Price List to 


D. D. ROGERS, Civil and Mining Engineer, OCALA, FLA. 
#THE*# 


NEW LONDON DRAW-BRIDGE 


NEW LONDON, CONN. 


THE NEW YORK RAILWAY SUPPLY CO, Ltd. By ALFRED P. BOLLER, Chie Engineer. 


40 and WAL sT., NH RK en ete mera © the la aden: bridge in the world is of large quarto size, 
42 Es w FO contains a a we ery of the unde , a description of the governin ~ ag and 


M. A. Wilder, Pres. T. S. Bullock, V.-Pres. V.A, Wilder, Treas. F.C. B. Avery, Gen. Mgr 


Stee! Rails, all Sections and Track Fastenings. Locomotives and — method and details of the work, the al cations and tests of the ma 
Cars of ali descriptions, both new and second-hand. with elaborate engravings showing full details. 
For Cash or on Car Trust Pian. PRICE $5.00, 
{ PURCHASING AGENTS MONTEREY & MEXIOAN Ss R. 


ere conn set ete Mester Please Mantion thie Paper FOR SALE BY ENGINEERING _ NEWS, 
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x ENGINEERING NEWS 


The American Sewer| Pipe Company, 
AKRON, OHio. 


Send to the General Office 

















REPRESENTING: 


STANDARD 


AKRON 


SALT GLAZED 


Geo. P. Sperry. si SEWER PIPE - It Lasts Forever 


THE BEST is the CHEAPEST, “ aS AGAINST THE WORLD ~ 


NEW ENCLAND PAVINC COMPANY, 


RECEIVERS AND GRINDERS OF 


AMERICAN BITUMINOUS ROCK, 


AND CONTRACTORS FOR ASPHALT PAVEMENTS IN THE NEW ENGLAND STATES, 


Akron Sewer Pipe Co. for 





Buckeye Sewer Pipe Co. 
Price Lists, Discounts and 






til Sewer Pipe Co. 


Robinson Bros. & Co. Catalogue. 











i 
Office: 19 PEARL STREET. Wharf and Works: 308 A STREET, BOSTON. 
A. W. HYDE, President and General Manager. F. A. GILBERT, Treasurer. 

I 1 L I N O | S S Ty FE E 2 C O. wascvsc- BESSEMER, FOUNDRY AND MILL PIG IRON, 

TURERS OF Speigel and Ferro-Manganese. 
Jron and Steel Merchant Bar, Nails and Rail F: aoe nings, Light. *‘T” Rails; Steel Blooms, Slabs. Billets and Wire Rods‘of any required chemical composition; Lron or Steel Car Truck 
Channels and Steel * ’ Beams and Seren tural Shapes, and BKSSEMER STEEL RAILS, from 8 to 100 pounds per yard. 
Rolls for Standard Sections ea Shapes always in Stock. Special Sections and Shapes Made to Order, 


‘this Company owns and operates five Works, namely: 
North Works and Union Works, Chicago, 111.; South Works, South Chicago, I1.; Joliet Works; Milwaukee Works. 


GENERAL OFFICES, Tenth Floor, “Rookery,” Chicago, 111. NEW YORK OFFICES, 46 Wall St. MILWAUKEE OFFICE, 151 N. W. Ins. Building 
D. BE. GARRISON & CO., Agents, Laclede Building, St. Louis, Mo. 


OIL WELL SUPPLY CO, LIMITED. | wx Steamed Filter Wells! 










82 FULTON STREET, NEW YORK. HEAP, 
Alwo at Pittsburgh, Bradford and Ol! City, Pennsylvania. Cc PURE COLD WATER. 
eS hed epee Patent Steamed Filters or Underground 


Manufacture and Sell every Article, Tool or Appliance needed at superior to other | gma of water 


A. R rs HK S L A. N W- HK 7, LS "pa n the following important points: 


TELD is crystal clear; they are absolutely 
| 
EITHER FOR GAS, OLL, WATER, OR MINERAL TESTS. a 


free from i ane cheaper; free from surfact 
BOILERS, DERRICKS, CASING, PUMPS, 


tainting; ‘have no surface exposure or wear, and yield 
cold an ‘pure water. 
ENGINES, TUBING, FITTINGS, CORDACE. 


Thirty. -nine (39) of these systems have been adopted 
000: Marphal ~~ es, FT a Texarkana, Ark., 1,500, 
amilton, Ohio, 3,000,000: 
Greenleat, a" 1,000,000 ;. Norton, 800,000; Downs, 
800,000 ; Fort Riley, 1,000,000; Memphis, Tenn., 12, 000,000; 
Diamond Match Go., Wabash, Ind., 3,000,000; Marion, 
2,000,000; Guciiet, tL. 3,000,000; ice and Cold Water Co. 
Dayto hio, 9,000,000, and Newton, Kan., nearly 
1, 000.0 000 pie daily capacity. 
They are adapted for ater-W orks in Cities, Towns, 
Villages, Asylums ana Water Gnoetns for Paper Mills, 
Sugar and other Factories, and they afford com- 
lete satis on an water as pure and crystal- 
ike ascan be o m the purest of mountain 
springs. 
We guarantee —— For further particulars, 


THE NATIONAL ‘WATER SUPPLY $0, 


Commercial Gazette Building, 
CINCINNATI, OFIO. 





Brass and Iron Goods and Supplies 


¥oR STEAM, Gas, PETROLEUM OR WATER. 


Catalogues and Price Lists on Application 


SEWER PIPE. 


Vitrified and Salt Glazed, 


THE BEST, MADE BY 


W. S.DIGKEY CLAY MFG, COMPANY, | "2 COOK WELL COMPANY, 








KANSAS CITY, MO. 705 Market Street, St. Louis, Mo. 
‘‘Cook’s System of Tube Wells.” 
THE COLLIAU PATENT ae "pooathtgl Gepertones’ af Ganesh seule ta alr Mien: in almost 


every State in the Union enables us to determine the best Practical and 
CU POLA FURNACE most Economical method of securing the most satisfactory results in pro- 

curing a water supply. We claim that the tube well material manufactured 
by us is without an equal in the United’States and we have abundant testi- 


with 1889 improve uents leads all others. Write for reduced monials in support of our claim. Estimates made on work in all parts of the 
price list No. 60. Manufactured exclusively t> United States. We refer the public to the Memphis Artesian Water Com 


BYRAM & CO., Detroit, Mich. | dep weirrem Catalogues mailed on application. 
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JAMES BRAND | Compagnie Generale des Asphalte de 


Howarp CARROLL, Pai. 


cS. ERR UAMBERLIN, Seoretary 
GrorcE C. CLAUSEN 


ENRY Boze, General Marx Manager. 











SICILIAN "ASPHALT PAVI Co. "dana becoud 
NEW YORK 117 QUAI VALMY, PARIS 
” Sole proprietors of the 
THE NATURAL SICILIAN ROCK ASPHALT, rats hares mmes of Seysel 
—- penne aeons mnmasanenmeee A ee RENE rem . . Ragusa, 4c. 
THE MOST DURABLE ASPHALT IN THE WORLD, SOLE AGENT FOR W. H, Detano, Director; Leon Mato, Con. Eng. 
/s Now the Standard Asphalt Pave-|\Is Becoming the Standard Asphalt 
ment of Europe. | Pavement of America. ™ BURHAM (NBUIS PORTLAND, aoe ee eee ee ae 
Laid on = Streets in London, England. Laid on 9 Streets in St. Augustine, Fla. FEWER (GERMAN PORTLAND.) Com} een Tech Ho oe aoe —. _ also 


rlin, Germany. * Roch 
« 2 “ Paris, France, y. < - Montreal’ Camedia. 


THE ONLY 


GENUINE LIMMER 
ASPHALT MASTIC 


Importer of the following Cements : to he done by 


Josson( Antwerp Portland.) femeeernn. E. H. WOOTTON, 3% Broanway, N. Y. 
Used extensively inthe|LafargeFrench ‘ | Kee 8 Coarse. | General Ag’t for the United States & Canada 


United States for the 
last 14 years 
on Sidewalks, in Brew- 
eries, Dwellings, 
Stables, Abattoirs, etc. 


POSITIVELY THE BEST. 


New eT: es ement: 


for Sidewalks, Floors, 


Roofs, etc. 


Artificial Stone Pavements for Sidewalks, Floors, etc., constructed rd 
most AY proved I methods. Office: TAMES BUI LDING, “NEW Y o em) 


' 
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O ob» nt is used. Tests and 
nation POhren ortland Cement is us tsa 
Bia Z. Heulhivson 





Testimonials ot Engineers, and a 


Useful Pamphlet sent free on appli- 








STETTIN cess PORTLAND CEMENT |FLOQRS ‘tassings Stes cot ce | CEMENT, cation. 
anette taattaneeikadndes ROOFS, CARRIAGEWAYS SIDEWALKS ONO a 
Erskine W. Fisher, Welles B’d’g., 18 Broadway LAID WITH a rrerss) S$; BUCKEYE PORTLAND CEMENT C0., 
NEW YORK. VAL DE TRAVERS S Se BELLEFONTAINE, OHIO. 


—ROCK ASPHALTE.|Gibb’s Portland Cement. 


Durable, Fireproot and Impervious. It is the most Economical to use, and comparisons are invited with 
other brands. 


Nah Maeda ae 
10 SiZES From 87 19 $75 | ! 





| Ls Sal L Ss For estimates and list of Works executed 
bunks 7 os AL eae apply to Extract of paper read before the Am. Soc. C. E., sent on application. 

TT Saeed) | The Neuchatel Asphalte Co,, Ltd,, | Howard Fleming, £tiperer, 23 Liberty St., New York. 

su NCIINNATI, oO Spot 265 BROADWAY, NEW YORK. Black Cross and Lagerdorfer Portland. Roman and Keene’s Cements. 

ne eins ee oa, ROBERT BUTCHER Manacer. eatin nalts aaeneneea ciemaatene ae’ hele GRU: cieedcieediaaiaaiaee ameaaataan meade, 
. ; LOUISVILLE CHMENT 

Asphalt Pavi ng B locks and T i les. The Fails wiih is General Agent for the following Standard Brands of Louisville Cement 

Falls Mills (J. Hulme Brand). Black Diamond Millis (River). 


OX8X24 In. For Streets, Sidewalks, Gutters, Railway! speed Mills. alls City Mille. Queen City Mills. Acorn Mills. 


— Stables, Cellars, Breweries, Areas, | Black leissedl Mills (Railroad). ern Leaf Mills. le Mills. 

| This Cement has been in general use throughout the West and South since 1830; most of the 
MATERIALS.—Crushed Limestone and Trin- | {ap works having been constructed with it. Orders for shipments to any part of the country 
i Asphaltum, subjected to a pressure of | DY rail or water, will receive prompt and careful attention. Sales for 1889, 1,338,464 barrels. 


— square inch at 250° (Fahr- | WESTERN CEMENT ASSOCIATION, 247 W. Main St., Louisville, Ky. 
eit 


12X 4X5 IN. 


= 


cess eminence ceneapideiadndeaieaagabaeaeaste heap taniettaemaeatrapiniciaeiiaseneeaeenegneenaaaea Nag IIRANIAN 
Noiseless, non-absorbent and less costly | ° ® " 
> than stone or any other durable pavement. | Ca a Cc emen 
WGT.16 (Bs. Subjected to 10 years’ trial., In 1887 over é 


* 000,000 of ‘these blocks and tiles were laid in Washington, Baltimore. _Philadelphia, Camden, 
Trenton, New York, Chicago, etc. Manufactured by THE HASTINGS PAVEMENT co., 
140 Pearl St., New York, N. 
UNION AKRON CEMENT CO 
Sole Manufacturers of the Construction Surplies. 





WGT, 22. LBS, 








The undersigned are General Agents for the James Clark and Black Ball Brands ot 
Utica Cement, in general use throughout the West for the past 40 yéars—specially adapted 
for Sewer, Water and Gas Works. Capacity, 2,000 Barrels daily. Used eneiustvety 
Cc AL Vv IN T Oo M K IN s for the past 20 years in the Construction of over 400 miles of Sewers in Chicago, and by 

, the several Gas Companies of the same city. Warranted eaual to any Hydraulic cement mann- 
factured in this country. Orders will receive prompt and careful attention. 


AKRON CEM ENT 150 BROADWAY, and Stores 509 & MEACHAM & WRIGHT, Gen’! Ag’ts, 98 Market St., Chicago, Ill. 
9| 511 WEST FIFTEENTH STREET. . 
(Star Brand) | diet No, 1963 Cortlandt, Holmes’ Flexible Joint. FOR SALE. 


Warranted equal to ne Hydraulic Cement manufsc-| «Tomkins Cove Blue Stone” for Concrete and Mac- y 
SE arenas aati eengre || have perected and patted **] OU ARRY PLANT 
wake Lae tee Ek WATER, Capacity of , Hair, Lime, Mortar Color, | best flexible joint for water pipes, gas ' 


barrels dail Poving by te Marble Dust. : : 3 
pipes, steam pipes, compressed air aT 


Orrice, 141 Ear 8t., Burrauo, N. Y. 
DYCKERHOFF pipes, oil, etc., etc., for use with either ROXBU RY, CONN. 


CUMBERLAND ‘i ree ira 
CEMENT.| PORTLAND CEMENT {°° ‘rought pipe, flanged, head 


Sales in the United States, 1,500,000 Barrels. |‘% Superior to any other Portland Cement | OF SCrew joints, easily attached and aPPLY TO 
made. Circular with Testimonials and Tests| detached, anc by its use pipes can 
John Claffy, 


Cumberland Hydrauli sent ication. ‘ 
: ee E. anno 78 William st., N. y.,|De€ connected at any angle without 
Sales Uffice 67 William St., New York City. trouble and with the least amount of|/4g DEY STREET, NEW YORK 
i fricti ssibie. It will allow of 
Lesley & Trinkle| ‘ton Poss’ 


Sole Agent, U.S. 
LIGHTNING WELL SINKING more movement in any direction than 


any other joint without leaking, and 
is very reasonable in price. 















HOISTING ENGINES, 
STEAM PUMP ENGINES, 


Boilers, Machine Tools, and General Mill Machinery, 
both new and ae & specialty. Write us 


fully, stating just what ane want. Over 3,600 
machines, new and second hand, fully described, and 
prices in our new list just issued. 


8. C. FORSAITH & CO., 
Manchester, N. H. 
Branch Office: 907 and 209 Centre Street, Ney Yors. 


Genera! Office 
AURORA. 


Worns and 


Correspondence solicited. 
A. L. HoLmEs, 
Grand Rapids, Mich. 
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THE THOMSON METER 


IN DETROIT. 





No. |. WATER COMMISSIONERS’ OFFICE. 
COMMISSIONERS: 


J. S. FARKRAND, President. 
8. G. Caskey, Vice-President. 
JOHN PRIDGEON. 


The Thomson Meter Co,: 


JOSEPH N AGEL. 
AUGUST GOEBEL. 
| L. N. Case, Secretary. 


Derrorr, July 17, 1899, 


Gents: Received this a M. five 3 in. meters, also invoice of same. 
We removed one of your 1 in, meters, No. 1765, it having been in service just two years. 


registered 321,040 cu. ft. 


We tested it and found that it was very nearly perfect, and are very 


much pleased with the showing. Very respectfully yours, (Signed) 


T. R. PUTNAM. 


No, 2 


o 


The Thomson Meter Co.: 


GENTLEMEN: Yesterday we received fifty % in. and five 14% in. meters, 


meters as yet. 


We have now a good stock of meters on hand, and will pot require any more until further 


orders. 


Detroit, July 23, 1890. 


Have no objection to the publishing of our test of your lin. meter. We are very mt 


pleased with the “Thomson Meter,” as they give us less trouble than any others we have in use. 


No invoice of % in 


ih 


The severe test of your % in. meter now being made by Mr. Brown, of Fitchburg, Mass., as i } esa \ 


mentioned in yours of the 19th inst., speaks well of the durability and positiveness of your 


meters. Hoping it will exceed your expectations, I remain, Yours respectfully, 


(Signed) T. R. PUTNAM. 





POSITIVELY THE BEST AND CHEAPEST, 





ADDRESS 


THOMSON METER CO 


212 Temple Court, New York. 











Shedd 


TEE — 


\BI-LOBE.) 


DEVISED BY 


J. HERBERT SH EDD, M. Am. Soc. C. 


Approved by the Boston Meter Testing 
Commission. 


MADE BY 


FALES & JENKS MACHINE CO,, 


PAWTUCKET, R. I 
ADDRESS : 


SHEDD WATER METER CO, 


PROVIDENCE R. I. 


THE AMERICAN FILTER 


LEADS THEM ALL IN ECONOMY & EFFICIENCY. 


Purtdes water for all purpcses with best results at least cost. Has been placed in a large 
number of manufactories for purifying water for boilers, in addition to having been adopted 


for water supplies of ten large cities during the last year. 
PLANS AND HSTIMATEHS FORNISHED. 


AMERICAN FILTER CO. 551.553 555 “The Rookery,” Chicaso, Ill 





ait. 


“/HERSEY MANUFACTURING CO. 


SOUTH BOSTON, MASS. 





Water Meter! JNIQN WATER METER CO,, 


WORCESTER, MASS. 


E} ESTABLISHED IN 1868. 





Cut of 6-in. Extra Heavy Rotary Meter. 





—MANUFACTURERS OF THE LARGEST POSITIVE— 
{VE YOUR MONEY BY USING THE ISAAC B. POTTS PIPE FITTINGS, ; 
WERCULES S 





Consisting of Ells, Tees and Crosses, and tne connecting of Iron Pipe without cutting chreads 
and Lead Pipe without solder. For sale by the [SAAC B, POTTS PIPE FITTINGS CO., 306 


FOR SALE. 


North High Street, Columbus, Ohio. 
THE 


Cockburn Barrow & Machine Co., 


MANUFACTURERS OF 








ty 


NEW CONCRETE MIXER. 
234 to 40 Fleventh St., Jersey City, N. J. 


| 


} 








SECOND HAND. 


Two steam shovels, 2 locomotives, 3-ft. 
| gauge, with 24 2%-yard dump cars; 5 hoisters: 


Gates crusher; Blake’s crushers, 7 x 10, 10 


15; 10 HP. boiler and engine; 50 HP. locomo+ 
tive and other boilers; 24 x 48 Corliss engine, 
| rails, cars, drills, compressors, derricks, dy- 


iIMEASURING METERS 


IN THE WORLD. 


Sizes 54 in. to 12-in. SEND FOR CATALOGUE, ETC, 


we 





draulic presses; other engines. boilers, locomo- 


| tives, cars, logging locomotive and cars. 


W.S. MIDDLETON, 
32 John 8t., New York, 


AUTOMATIC WATER PRESSURE REGULATORS. 
We have never had one of these machines fail to do their work. Write for ciroulsr, eto, 
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82,000 
WATER METERS 


MANUFACTURED BY 


NATIONAL METER COMPANY, 


252 BROADWAY, NEW YORK. 








72,000 December, 1889. 82,000 December, 1890. 


JOHN C. KELLEY, President. 
JOHN C. KELLEY, Secretary. 
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BOURBON 
Copper & Brass 


WORKS. 
PATENTED 
PER = 


ydrant 


AND 


Ss Tor 


alves, 


ALSO MFRS, OF 


Copper and Brass 


GOODS 


OF 









er 





Parnes cas 


I 


Every Description, 


198, 200, 202, 204 
E. FRONT ST., 
CINCINNATI, 0. 


— 
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RENSSELAER MPC. 


BRASS AND IRON 


Gate Valves} ~ 


FOR 


WATER, GAS, STEAM AND OL 


TROY, N. Y. 
! ERI ess anes: « 
| STOW FLEXIBLE SHAFT CO., Limited | PMP RON EMENT oF PariapeLpniy 


J. S. Engineer Office, 1428 Arch 
« 26th, Callowhill, | Street, Philadelphia, Pa., December 12, isy, 


and Biddle Sts., Sealed proposals, in duplicate, will be received 
Philaaelphia, Pa.,| *! this office until 11 a. M., Thursday, Feb, j2 
’ >| 1891. and then opened, for dredgin and removal 
Manafacturers of - Sere a —— a, arbor. The at. 

ss ntion o ers is inv the Acts of © 
=. ‘eee ee: ress approved Feb. 26, 1885, and Feb. 23, 1887, 
i Machines. Also Tools ol. 23, page 332 and Vol. 24, page 414, Statutes 
' for Emery Wheel, Grinding. 


at La: ge. For all information apply to C. W, 
Metal and Wood’ Polishing. RAYMOND, Major of Engineers, U.S.A. 51-4. 


THE 




















Cattle Brushing, and Clip- | S. ENGINEER OFFICE, BURLINGTON 

. je Mus 4INGTON 

ping, etc, Gen —— U~ Vt., Dec. 22, 1890. Sealed proposals, in 
& * | duplicate, addressed to the undersigned, wij] 

| Bolling & be received at this office until 11.30 a. M., Jap. 


| 18, 1891, and then publicly opened, for blasting 
Lowe, | and removing 247 cu. yds. of rock, more or less. 
| from two shoals between Sister Islands and 

in Crossover Lignt, Sets Lawreace River, N. Y. 
i ention is invit e cts of Congress 

Ri pooh | approved Feb, 26, 1885, and Feb. 23, 1887, VoL 


| pare 332, and Vol. 24, page 414, Statutes at Large, 
Dredging Contractors. 


etailed information can be had on applica- 
tion. M. B. ADAMS, Major of Engineers. 
52-1t 2-1t. 

Most, if not all, late dredger patents, whether | J‘ NLARGEMENT OF BREAKW ATER 
endless-chain or suction, depénd for success on | ¢ p By omy g' pes = Sing. 39 Ree, U. 
parts not covered bs these patents, but fully | hall street, New York, N. Y., Dec. 27, 18%. 
covered by mine. I have suits pending against b 4 . a a. for ge lernement 
many of these, with more o follow. Parties | received at this office until twelve (12) o'clock, 
who infringe my patents ape seeking to sell 
their subordinate patents and infringing ma- 
chines before judgment can be had. I caution 
all carefully to examine patents and to consult 
expert patent attorneys ag to scope and valid- 


noon, on Tuesday, Jan. 27, 1891. The attention 
of bidders is invited to Acts of Congress ap- 
ity before buying, using or building new ma- 
chines, as I shall avail myself of all the re 





proved Feb. 26, 1885, and Feb. 23, 1887, Vol. 23, 
pase 332, and Vol. 24, page 414, Statutes at 

rge. Further information can be obtained 
at this office. Applications should be indorsed 
on envelope “Official Business.” D. C. HOUS- 
TON, Colonel of Engineers. 52-4 


sources of the law in protection of my rights. 


A. B. BOWERS, Engineer. 


Contractor for Dredging, Filling, Etc. 
17 Cortlandt St , New York; 175 Dearborn St., 
| Room 70, Chicago; Room 7, ‘No. 137 Mont. St. 
| San_ Francisco; 344 D St., N W., Room 3 and 
i. Washington, D. C, 


Sealed Proposals 


| will be received by the Winston-Salem Land 
jand Investment Co, of Winston, N. ©., until 
| Monday, Jan. 12. 1891, 2 o’clock P. M.. for build- 
| ing an iron bridge or a combination bridge over 
| Salem Creek 110 ft. long. with 40 ft. clear road- 
way. The right is reserved to reject any or all 
| bids. For particulars address 

J. L. LUDLOW, 

| 52-2t Engineer. | 


Not'ce to Railroad Contractors. 


Proposals are invited for the graduation and 

| trestle work of the road from Fayetteville, | 

N.C , to Rowland, 42 miles. | 

The road will he divided into nine (9) sections | 

; : : ; ' 7 | of about five (5) miles each | 
g rn Coie, J | Bids may be made fora section or sections’ | 

CCE DD ome. s ¥ or for the whole line. 

‘ a , The trestle work will be mainly of driven | 
| pile work. Bids for trestle work may be made | 
| distinct from or in connection with the gradua 
| tion. 
| Plans and profiles and specifications can be 
| seen at the office of the Wilmington & Weldon 
R. R. iu Wilmington or at Fayetteville. 

Bids will be opened and contracts awarded 
on Jan. 2°, 1891. 
Work to be completed on or before Aug. 1, 
1891. 
Bound will be required in such penalty as may 
be deemed requisite to secure the fulfillment 
of the contract. 
The company reserve the right to refuse any 
and all bids. Address 
FLEMING GARDNER, | 
Engineer of Construction W. & W. R R. Co., 
U.S A. 82 Wilmington, N.C. 


| 









! Water Connections of all sizes made by SMEITH?S PATENT CONNECTING BRANCH | 
SLEEVE and TAPPING APPARATUS. 


ANTHONY PP. SMITH, 


MANUFACTURER, 
NEWARE, N. J. 


THE CONTRACTOR'S PLANT MFG, COMPANY, 


_ (a = ——— 











\ 


; MANUFACTURERS OF HORSE POWER HOISTING MACHINES 
©vR BRIDGE BUILDERS, CONTRACTORS, QUARRYMEN, MINERAL and COAF 
MINERS, MASONS and BUILDERS. 
DERRICKS AND DERRICK IRONS. 
4 Full Live of Contractors’ Supplies. lilustrated Catalogues free upon application, 
135 ERIE STREET, BUFFALA, N. Y. 


Marie, Mich 


PROPOSALS FOR DAMS AND DIKEs 
U. 8. Engineer Office, Cincinnati, Dec. 13. 
1890. Sealed proposals, in duplicate, for fur- 
nishing material and constructing dams and 
dikes in the Ohio River, to wit: A crib super- 
structure on dike at foot of Marietta Island, a 
dam at head of Blennerhassett’s Island, a dike 
at Cullums, a dike at lower bar at Rising Sun, 
a crib superstructure ov dike at Madison, and 
a dike at Flint Island, will be received at this 
office until 12 M. on Thursday, the 22d day of 
January, 1891, .nd then opened. All informa- 
tion furnished on application. The attention 
of bidders is invited to the Acts of Congress 
approved Feb. 26, 1885, and Feb. 23. 1887. WM. 
E., MERRILL, Lieut.-Col. of Engineers. 52-3t. 


REDGING AT OGDENSBURG HAR- 
bor, New York. U. 8S. Engineer office, 
Burlington, Vt., Dec. 22, 1890. Sealed propos- 
als, in duplicate, addressed to the undersigned 
for 270,000 cu. yds,, more or less, of dredging; 
200.000 yds. from the city front channel, and 
70,000 yds. from the channels near the C. V. R 
R. Elevators, Ogdensburg Harbor. will be re- 
ceived at this office until 11:30 o'clock a. M.. 
Jan. 22, 1891. 

Attention is invited to the Acts of Congress 
queers Feb. 26, 1885, and Feb. 23, 1887, Vol. 
23, p. 332, and Vol. 24, p. 414, Statutes at Large. 
Detailed information can be had on applica- 
—, > ADAMS, Major of Engineers. 

oz- 


NITED STATES ENGINEER OFFICE, 34 
West Congress street, Detroit, Mich., 
Dec. 27, 1890. Sealed pro ls, in triplicate, 
for furnishing all materials, plant, and_labor, 





| and excavating Hay Lake Channel, St. Mary’s 


River, Mich., will be received at this office un- 
til 2 o'clock P.M., Jan. 26, 1891, and then pub- 
licly opened. Preference will be given to plant 
and materials of er ormanu- 
facture, conditions of ity and price (im- 

rt duties included) being equal. Attention is 


nvited to Acts of Con s approved Feb. 
26, 1885, and Feb. 23, 1887, Vol. 2%, e 332, 
and Vol. 24, page 414, Statutes at Large. 


‘The government reserves the right to reject 
any or all pro 8, and to waive any infor- 
malities in the bids received. Fer furiher 
information apply at this office, or at the 


United States oe Office. Sault Ste. 


r 

POE, Colonel! Corps of 
Ehemeat U.8. A. 
—BUY — 


Boller’s Monograph 


THAMES RIVER BRIDGE. 


PRICE $5.00. 


an Bvt. 
52-3t, 4-It 
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= MANUFACTURERS} UF 


STEAM, GAS AND WATER 


Double and Single Gate 


VALVES, 


ALSO 


Check Valves, 
Foot Valves, 


and Yard and Wash 


HYDRANTS. 


t@ SEND FOR CIRCULARS. 





FACTORY AND OFFICE * 


FIRE HYDRANTS, 


WITH OR WITHOUT INDEPENDENT VALVE. 


All Valves and Hydrants furnished with BAB- 
BIT METAL SEATS ard 


NON-CORROSIVE WORKING PARTS. 


GENERAL OFFICE AND WORKS: 


PEE VALVE CO. Indian Orchard, Mass. 


938 to 954 River St., and 
67 to 83 Vail Ave., 
TROY, NEW YORK, 
. & &. 








TREASURER’S OFFICE : 


MANUFACTURERS OF PATENT 72 Kilby Street, Boston, Mass. 


DOUBLE GATE VALVES |ateomrcoanantane. 


THE BEAUMONT FIRE "HYDRANT 





Is simple, durable, frost-proof, inexpensive, and in efficiency unap- 
proachable. 
The valves are of the best gun metal. It has a very superior posi 
3 9 9 tive waste valve. All hydrants are tested to 200 lbs. hydraulic press 
ure. 
: x 21h It will deliver a fire stream of larger volume and greater force than 
ETC., ETC., ETC. any other hydrant; a most valuable feature in gravity systems 


B os » Adopted by U. S. Government, State of Illinois, and many others. 
44 to ine 
. sn RECURMENDED BY NATIONAL ASSOCIATION OF FIRE ENGINEERS, 1888, 


° 163 ALBANY STREET . Extract from Pp pendix tore sort on hydrant tests, by Selim H, Pea- 
> body, Ph. D., LL. D., Regent University of Nlinois. 
BOSTON, MASS BEAUMONT........ 6.2 ) Friction loss per cent. in lbs. per 
. '° 





LUDLOW [gate] ...25.6 -square inch in hydrants used 
CREGIER [comp. ae .87.8 ) without nozzle, 50 feet of hose 


Send for Fall Report. 
RICHARD BEAUMONT, Manufacturer, 
KANEKAEKBSRX, ILL. 


GALVIN 
BRASS & IRON WORKS, 


MANUFACTURERS 


CONICAL COMPOUND WEDGE GATE 
HYDRANT. 
VALV ES 
FOR WATER, STEAM, GAS AND OIL. 


“nd Works} DETROIT, MICHIGAN. 


Branch Office, 152 & 154 Lake St., 
Chicago, Lil. 
Send for Circulars. 


THE EDDY #VALVE Co- 
Waterford 





JAMES FLOWER & BROS,, 


30, 32. 34 and 36 Brush Street, Detroit, Mich. 
MANUFACTURERS OF JAMES FLOWER’S 


NOISELESS CHECK AND PUMP VALVE, 


PATENT ea rae STOP VALVE 

For Steam, Water 0 Also JAMES FLOW x - Ss PATENT 
ANTI-FREEZING BIKE HYDRANT with Loose Frost Case and 
Patent Positive Waste. Also DUPLEX VALV = FIRE HY- 
DRANT, Patented_ Aug. 12, 
~ 1882. Said Duplex Valve is to 
® allow of fire hydrant being 
taken out of the gromna for re- 
& pairs without Stopping flow of Es 
7 water in mains. e can at- gigi 
tach said valve to any common 
fire hydrant. 


| SEND FOR CIRCULARS. 


Tamaqua Ml. (o.|FOL YOKE 


Tamaqua, Penns" |vania. 























ADAMS’ 


PATENT 


Straightway Vaives and Fire Hydrants. 


‘Ixunvroved 





Bower-Barff Rustless Iron Process. 


censes and information apply at the Company's office, 31! Nassau St., New York 


SUMNER & COODWIN, 


. {5 to 2! Oliver Street, Boston. 





| 
Fire Hlydrants = 


MANUFACIURERS ‘AND JOBBERS OF 


WROUGHT IRON PIPE, 


STEAM, GAS AND PLUMBING MATERIALS. 


All wearing surfaces of composition, drips below the 


Unexcelled for simplicity of construction, durability and 
main and cannot freeze. 


low cost of maintenance. 
Stones or gravel will not clog it. 


B STOP VALVES ) 
Holyoke Hydrant 


EAST BROAD Trou Works, 


ee Hotyoke, Mass. 














The only magnetic oxide process for rendering all classes of iron work Rwstless. For }i- 


Water Works Supplies a Specialty. 


i nt ea ee 
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R. D. ). W VOOL OD & CO." =z. pHITADELE HIA, PA ee 


constructors or GAS AND WATER WORKS. co 


FREEMAN’S VALVE INDICATOR Posts. 


‘ MANUFACTURERS OF ALL KINDS 
] serczaes eo (COAST [RON PIPE, “totvatecerion 


Gas HOLDERS AND GAs MACHiNeRy. 
HYDRAULIC CRANES, PRESSES, LIFTS, Ex 


: TURBINES AND WATER PowER PUMPS. HYDRAULIC TRAVELING CRANES. 

























Foundries \ Miontncer Nid MATHEWS’ SINGLE AND DOUBLE VALVE FIRE HYDRANTS. 
ea CHEMICAL AND SUGAR HOUSE WORK, LOAM CASTINGS, HEAVY SPECIAL MACHINERY, GENERAL CASTINGs, 
DUNHAM MANUFACTURING COMPANY, WESEERN FENCE CO. 

MANUFACTURERS OF SPECIALTIES FOR —— at = : S 


Railway Construction and Equipment. | = Ses 










: 
{ Oy ei 8 Ren to Neen SD yas) Se 


i FREIGHT TEESE : E = “ : = 
.~- = he —" - - are = ee. ES = = Bi 
: errs Convract to fence Railways with Barbed W cn we Ee with Gates, Wings and C Cattle Guard 


Fence Materials and construction guaranteed. Send for full ea 
wT BRN FENCE COMPANY, 


Combine Durability, Facility and Effectiveness. | Room 441 Rookery Buildiig (Adams and La Salle Streets), CHICAGO. 


OTHER SPECIALTIES: H. W. JOHNS’ 


Servis Raitroap Tic Plate ASBESTOS MATERIALS. 


GLOBE VENTILATORS, DAVIES SPIKE, etc. 0 per gent esa than aduftezated Alito. = composed wholly of pure Asbestos, and weighs 


bestos Piston Bod Packing.—The most durable and easily applied. Indestructible 
by acids or any degree of heat 
CORRESPONDENCE SOLICITED. | P ee cord, Twine and Sewing Twine, Asbestos Building Felts 
|} and Sheathings. 
| Vuleabeston, for electrical plates, rings, washers, sheet packing, accumulator cells, ctc. 


General Offices: ».22277,, Chicago, U.S, A, %_™ 70NS mawcractoRrNa co, 


Boiler Coverings, Liquid 
Paints, Root’ Paints, ‘Hoot Cement, Fire-Proof Paints, etc. 
NEW YORK OFFICE: 120 BROADWAY. 87 MAIDEN LANE, NEW YORK. CHICAGO, PHILADELPHIA. BOSTON. LONDON 


THE NEW HALL SIGNAL 


An Absolutely Reliable Automatic Electric Railway Signal. 


BLOCK SIGNALS, INTERLOCKING GRADE CROSSING AND JUNCTION SIGNALS, SWITCH SIGNALS. STATION SIGNALS, HIGHWAY 
GRADE CROSSING SIGNALS. 


This company is prepared to supply at their own expense, and LEASE, their AUTOMATIC ELECTRIC SIGNALS to Railroad Companies at fixed annual rental for a GUARANTEED 
SERVICE to be rendered, payment of rental to be dependent upon fulfillment of suc h guarantees, 


F CAMERON aes rey 
Bs Rec 


c: Sk OUTSIDE 
, + VALVE GEAR. 


ADAPTED 
FOR ALL 











Aluminum, $2 per Pound. 


The Pittsburg Redaction Company, 95 Fifth Ave., Pittsburg, Pa. 


Lots of 1,000 Ibs. and over, $2 per Ib.; lots of 500 Ibs. and_ over. $2. 25 per b.; lots of 100 
Ibs. and over, $2.50 per Ib. Metal guaranteed to be equal in quality to 
any other aluminum on the market. 





THE ADDYSTON PIPE & STEEL Co. 


Proprietor of the Business and Works formerly operated by 
CINCENNATH & NEWPORT IRON & PIPE ©O., Cincinnati, Ohio, 


Matthew Addy, Pres. 
W. P. Anderson, V. P. 
B. F. Haughton, Secretary. az 







C. H. Domhoff, Treasurer. 
W. L. Davis, Cont’ing Ag’t. 


WORKS: 
Addyston, 0. 
Newport, Ky. 





or WATER, GAS. seine turnpike CULVERTS and SEWERS. “Without doubt it has proved itself to be the most useful hand book | 
hRANCH CASTINGS of all. DESCRIPTIONS; HYDRAULIC CYLINDERS, | in the language for the engineering profession.” —Engincering ana - 
y General MACHINE CASTINGS and FLANGE PIPE. Mining Journal, Aug. 25, 1888. 


Svecialty: Pipes for NaturalGas and Fuel Gas. 





JouHn Witry & Sons, New York. E.& F. x Spon, London 


~ 


| TRAUTWINE’S POCKET BOOK. 


Globe Special Castings 


FOR WATER-WORKS. Waterways and Water Transport in different Pe AN BO GY Weterraye 28, Water Transport in different, countries, with 
Adopted in 1887 by more than 100 Towns and Cities. CANALS = sie By 73.0 doses. Ot bapon gee, with itusteations; Bro. 


BUILDERS IRON FOUNDRY, Providence, R, !. 
MW. J, DRUMMOND, Sales Agent, 199 Broadway, N. ¥, City ae ve SPoN, Publishes 17 Couiuaads st, ow Sem 
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MANUFACTURERS OF 


@ SEWER PIPE, FIRE BRICK, TILE, 


LAWN VASES, GROUND FIRE CLAY, 
FLUE AND PIPE LININGS, 
CHIMNEY TOPS, AND ALL 
PRODUCTS OF FIRE CLAY. 
UHRICHSVILLE, OHIO, 


MANUFACTURERS OF 


VITRIFIED SALT GLAZED 


SEWER PIPE, 


Flue pipe and Flue Linings, Fire Brick, 
Ground Clay, Tile, and all Fire Clay Pro- 
ducts. 


TORONTO, Jefferson Co., Ohio. 


McMAHAN, PORTER & C0, 


NEW CUMBERLAND, W. VA. 












MANUFACTURERS OF 


STANDARD SALT GLAZED 


era ee ee SEWER PIPE, 
= = = =e | evel ry - Also DOUBLE STRENGTH for 

ee RR. CULVERTS, 

== FIRE BRICK, ETC. 

EXCELSIOR SEWER-PIPE WORKS a ao ta FIRE CLAY 00, “THE OHIO SEWER PIPE CO 


SEWER PIPE. 


CALUMET, JEFFERSON CO., OHIO. 


PLLA SURON CLAY MF’C. CO., 


SUCCESSORS TO 


16 PITTSBURGH SEWER PIPE AND FIRE CLAY CO. 
























Mines — as .se _ RG Fi. ae i OHIO. 
Manufacturers of 


Double Strength 
A Culvert Pipe 


cence Vater Pie 


VITRIFIED 





Paving Brick 


Fire-Proofing, Fire 
Brick, Fire Clay 





Sada hecmiebial . AND ALL 
MANUFACTURERS OF Pire Clay Products — 
Vitrified and Salt Glazed Stoneware Sewer and ANNUAL CAPACITY. 6500 ‘CA RS. 
Culvert Pipe, Stove Pipe, Flue Linings, BRANCH OFFICES: Charles H. ba. py ee eeeiwes. N. Y.; the Colman-Hamilton 


Fire Brick. Vitrified Street Paving Brick, 


: Works foct of LOOKOUT MCUNTAIY, n ar “ Plowiog Spring,” Walker Oo., Georgia, 
Fire Clay Products generally. ™ 





Most Capacity 
PRINCIPAL OFFICE AND WORKS, Complete equal te 
NEW BRIGHTON, PA. 7 any similar 





Every 


AMERICAN FIRE CLAY CoO.|”"” Ba se 


STANDARD, VITRIFIED AND SALT GLAZED 
rE” i ! 
FREEMAN & STE VART, Sewer and Railroad Culvert Pipe. 
WREST VA. PA VIN <i Bitz IC kk, Especially recommended for smoothness of inside surface and conformity to true circular shape, 
FIRE BRICK, FURNACE LININGS, TILE AND GROUND CLAY. For Price List, Discount, &., Address 
P. 0.: Toronto, Ohio. - - Works: Freeman’s Landing, W. Va LOOKOUT SEWER PIPE co., CHATTANOOGA, TENN. 


ANTS PORTUND CEMENT PPE co | Drvige—Lalet_Tmprred. 
SEWER —" f ee a 


oH SEWER me tier 


- FOR PRICES €t< PORTLAND, MAINE. 
i) Catalogue Mailed on Application. 


BELKNAP MOTOR C0. 


Little Giant Water: Motors, | 
Comb. Motors and Dynamos, Cyclone Coffee 

Mill, Electric Motors and Dynamos, — 

Lighting Plants for Water-Works Pumping 
Stations a Specialty. 

SEND FOR DRSORIPTIVE CIRCUT.aRa, 
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! q QUEEN & CoO, 

% PHILADELPHIA, 

A RAILROAD 
ENGINEER 5 
PLAIN TRANSIT 
e Power of telescope 

Manufacturers and Importers of diam, Ve 


adjustment © tele 
Scope. Compound 
long centres. Two 
outside Verniers 
reading to minutes 
Five-in. needle; 64. 
in, graduation, ' pst. 
ent focusing adjust. 
ment to eye piece 
Improved attach. 
ment to tri od 
Shifting tripod heat” 
with slide protector. 
tangent and oppos. 
ing piece, complete 
with box, tripod and 
the usual accessories 
price $150, ; 


Drawing Materials & Surveying Instruments, 


K. & E. Co.’s Superior Swiss Instruments, Ex- 
tra Quality German In-truments, etc. 


Triangles, T-Squares, Scales, Protractors, Curves, etc., 
etc. Paragon, Duplex, Universal, Anvil, Normal Draw- 
ing Papers. Helios and E. T. Papers for Blue Print- 
ing, Print Frames, etc. 
e have the most complete stock of these goods, 
and all our gocds are warranted. Catalogue to profes- ~ 
— sional people on application, 






__ 


CHARLES H. BRIGHTLY. 


Late of HELLER & BRIGHTLY, 


MANUFACTURER OF 


Mathematical, Engineering and Surveying 


INSTRUMENTS. 


Germantown Junction, P. R. R. 16th St. Station, P. & R. R. R. 
PHILADELPHIA, PA. 


G. S$. WOOLMAN, 


ENGINEER’s 
FULL TRANSIT 


Same as Transit 
above described, 
but with addition of 
level to telescope 


vertical arc, clamp 








7 — and on 
200 page Catalog tangent, with 
Engineerin Inatru- ff 
mente an Drawing 
Materials on applica- 
tion, and mention this @ 
journal, 


tripod and box com 
plete, price $180, 











ENGINEER'S LEVEL, 


No. 6 Transit. | BALL-BENNETT COMPANY, SUCCES80R8 TO BALL, BENNETT & CO. 


t 
(LIMITED), 
aes . DRAWING AND SURVEVING ‘INSTRUMENTS MANUFACTURERS 
This we consider the Tran- Office: 1407 Chestaut St. Factory: Frankford, Philadelphia, Pa, Illustrated 
Catalogue Free on Application. 4£@” We guarantee our instruments superior to any other make 


sit best adapted for general on the market. 
purposes and railroad work. 





—— ——— HELLER & BRIGHTLY, 
PaO 29 ei Spring Garden and Ridge Avenue Philadelphia, Pa. 
ss es Lv ARG e anAde MAR, Without decreasing size of any 
The 4! ins. needle and| RGRKUAtartns Igy Re bcve reduce the wepht on 
. ° AS aa halla aaa a alas half, An ordinasy Transit Tele- 
and 61 ins graduation OR ATED OC LE Uk. 
4 . 


scope magnifies from 10 to 12 di- 
aM \wia Aa) CRAB adie scope (length 104 inchea, shows 

_ BTS Lanse ek. Ree objects erect and not inverted) 

is our standard for| Sage a mages 28 ameter tnd eh 

railway work, and the : 

instrument we send 

when one is ordered 

without limitation as 


feet. Our new Mining Transit 
to size or quality. 


Telescope, 18 or 
20-in, Power, 40 
to 50 diameters, 
as desired, Im- 
proved  adjust- 
ment to eye piece, 
Shifing tripod 
head, Complete 
with tripod, box, 
annshade, screw 
drivers, plumb bob etc., price $110, 
Any of these instruments sent on approval, wi 
privilege to return if not satisfactory, 
QUEEN & CO., Philadelphia, 
MANUFACTURERS OF 
Enaineer’s, Surveyor’s & Deavontsman’s Surpvies 
Catalogne on application. 


BUFF & BERCER 
9 PROVINCE COURT, BOSTON, MASS. 
Manufacturers of all kinds of 
most improved 
Surveying, Engineering ano 
Astronomical Instruments. 
Larce Mlustrated Catslogue and 
Manual of their Engineers’ and 
Surveyors’ Field Instruments 





weighs 54 Ibs. 

These instruments are used by 
or the U. 8. Government, which, 
since October last, has ordered 71 
Transiw, Levels, ete., and on all State Geological 
Surveys now in progress, and by all Engineers who 

, have work requiring great accuracy, 
ees Descriptive and illustrated Price List sent post-paid 

NRA NSE on application, 








W.& L. E. GURLEY, 


Manufacturers o1 | 


Civil Engineers’ ete.. on application, 
and Surveyors’ Oivil Engineers’ and Surveyors 


INSTRUMENTS, ana WSTRUMENTS, ,, 


Send for Nlustrated Catalogue 





Power of telescope, 20 to 24. 

Compound long centres. 

Two outside verniers, reading minutes 
one minutes and one decimals. 

Needle, 4% ins. 

Graduation, 634 ins. 


AAX 
& 


Yaa 


“J.T°*ITED.” 


















Will send our Illustrated Lowest Eastern Prices Guar 
Tangent to plates. wes 
Vv ortical adjustment to telescope. aaa 4 “on in anteed, 
Screws pack In BOXES. <o-sseresse..--. 9185 | St sale by dealers in all the prtncipal cites. Cl thon, " L. MANASSEF, 
Van. << s: eens Oe eS Heir s ‘ ; TROY, N. Y¥. l.avorter and Manufacturer, 
With qraduations 6 ee i #200 E. 1. DEANE, Holyoke, Mass, Sole Manufacturer 88 Madison St., Chicago Ill. 
These instruments are furnished with FROST & ADAMS, GEORGE M. EDDY & CO., IMPROVED 
. 37 CORNHILL Manufacturers of 
Young's Improved Eye Piece, Engineers, Surveyors Engineering and Surveying 
“ : Slide Protector. BOSTON, MASS. MEASURING TAPES SNSTRUMENYS. 
= * Tangent. ar rere, . MANUFACTURED BY 
“ “ Opposing Piece. Draughtmen’s Supplies. |, Chains, Field Of Cotton, Linen and Steel, L. BEUKMANN 
“ Patent Shifting Tripod, Pooks, Ac. For ALL PURPOSES. ” 57 Adams Street 
Weights : | el satete remptty attended to. Send for illus- | $51 BROORLYN Saat 3 TOLEDO, OHIO. 
é4-in. needle, without cases............. M lbs, ; ; Firat. claee work ab reaaonahle prices 
6 in. “8 a Fake cd biek l " : . 
Bape riasaisstensindsggaeolas tae % | Surveyors and Engineers LATEST IMPROVED 





dd. 


AP 


MORSE & SON 
i NY 


ConcREss ST. BOSTON. 





Engineering Surveying, 
Mining Tnstraments. 


MANUFACTURED BY 


HEER & astIG ’ 
Successors trassberger 
(oun ae re to L. BR Saxcaces i! 
Write for Illustrated Catalogue. 
Instruments carefully repaired. 


HERM, PFISTER. 


BSUCCEFEOBR TO 
R, WHITCOMB & ©0., 
MANUFACTURER oF cs 
§ and Engineering 
INSTRUMENTS. 


BOXED, F. 0. B., ABOVE PRICKS., INSTRUMENTS & SUPPLIES. 
Established 182V0., 








‘Tr. F. RANDOLPH, 


Si W. 4th St., CINCINNATI, O. 
Y() | \ (; i \ () \ \ Established 1853. Send for Catalogue. 
9| FAUTH & CO., Manufacturers of 

MANUFACTURERS’ ENGINEERING INSTUMENTS. 


Acouracy of graduation, powerful telescope, light 
ness with great strength, comnact construction and 


Engineering, Mining and Sur- | srtziss workmanship are the ehlt charsctariatis of 


our instruments, Send for catalogue describing the 
best solar attachments and Vertical 


veying Instruments. stenting A THINOTON, D.C. 


43 N. Seventh St., Philadelphia. CONCRETE MIXER, 
WANTED TO PURCHASE. cele ell aa: FOR SALE. 


y ‘ews, from July 1, 1888, to Dec. 
Apply to Room 68, No, 2 Wall street, N. Y. * 32 ROSE ST., NEW YORK. 27, 1899, un Wi July ae ae. 
50-St. IMPROVED BOLT HELMET, Address MRS. H. OH, 









ESTABLISHED 1844. 


A.SCHRADER & SON, 


.” 195 W. 5th St,, Cincinnati. 0. 
MANUFACTURERS OF All kinds of Repairing promptly dove 
Submarine Armor 
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THOMSON ELECTRIC WE 


LDING CO, 


xXI 





SPECIAL ANNOUNCEMENT. 


WE HAVE NOW PERFECTED AND ARE READY TO PLACE UPON THE MARKET AN 


~ 


mproved Electric Welder, 





ADAPTED TO MISCELLANEOUS WORK. 


The following sizes are now being built: 


Type 20.—Capacity, from 1-8 up to1 1-4 square inches of Iron or Steel. 


Type 40.—Capacity, from 1-4 up to 8 square inches of Iron or Steel. 


Type 60.—Capacity, from 1-2 up to 8 square inches of Iron or Steel. 


These machines are fitted with interchangeable clamps, and so adapted to a large variety of work. 


They 


can be operated by any machinist, 


Their simplicity of construction and adaptability to the general wants of metal workers make them invaluable to those who cannot advantageously 


use our larger Welding plants. 


FOR FURTHER PARTICULARS, ADDRESS 


THOMSON ELECTRIC WELDING COMPANY, 


No. 


89 STATE STREET, BOSTON. MASS. 





ESTABLISHED 30 YEARS. | 


HEADQUARTERS IN THE WEST | 


FOR 





OF ALL DESCRIPTIONS. 
S. ALOE & CoO., 


A. 
sT. LOUIS, Moc. 
Our Transits and Levels are Unsurpassed. 
2 Our Department of Drawing Papers Unequaled. 


GORVEYING. [ASPROMENRS 


PROPOSALS FOR CONSTRUCTION OF | 

breakwater and beacon at Little Har- 
bor, N. H. United States Engineer Office, | 
Portland, Me., Dec. 1, 189. Sealed pepse. 
in triplicate, for construction of breakwater at 
Little Harbor, N. H., will be received at this 
office, 537 Congress street, until 3 Pp. M. of Tues- 
day. Dec, 30, 1890, and then opened. Attention 
is invited to Acts of Denqzess, approved Feb. 
26, 1885, and Feb. 23, 1887, Vol. 23, page 332, and 
ol, 24, page 414, Statutes at Large. All 

ni 








n ormation furnished by JARED A. 
= Lieut.-Col. Corps of E eers, U.S. 
rmy. 





49-2t, 52-1t | 


ROPOSALS FOR DREDGING IN NAR- 

raguagus River, Belfast Harbor, Camden | 
| Harbor, and for dredging and :emoving ledge | 
in Rockport Harbor, Maine. United States 
Engineer Office, Portland, Me.. Dec. 1, 1890. 
> ed proposals, in triplicate, for dredging in 
' Narraguagus Kiver, Belfast Harbor, Camden 
Harbor, and for dredging and removing ledge 
in Rockport Harbor, Maine, will be received at 
this office, No, 537 Congress street, until 3 P. m. 
of Reesieg, Dee. 30, 1890, and then opened. 

8 





Quality of Payvrs equal and prices lower than any other house in the States. <A full line 
of Tapes, Scales, eg. We have the most complete stock in America, Every article warranted. 
Send for NewIlUustrated Catalogue; the finestpublished. 










UNITED ore? ENGINEER OFFICE, 34} NLARGING JETTIES AT PORT JEF- 
\/ West Congress street. Detroit, Mich.,' "+ ferson Inlet, N. Y.— Engineer Office, U 8. 
Nov, 28, 1890. Sealed proposals, in triplicate, Army, Room H 7 Apay Builéing, 39 White- 
for furnishing all materials and labor and ball street, New York, N. Y., Pecember i6th, 
building the masoury of a lock at St. Mary’s | 1890. Sealed proposals in triplicate, for enlarg- 
Falls Canal, Michigan, will be received at this | ing jetties at Port Jefferson Inlet, N. Y., will 
office until 20’clock P, M,. Jan. 27, 1891, and | be received at this office until twelve (12) o'clock, 
then publicly opened. Preference will be given | noon, on Thursday, January 15th, 1891. The 
to materials of dons stic  seeneeten or manu-| attention of bidders is invited to the Acts of 
facture, conditions of quality and price (import ; Congress, pe rores February 26th, 1885, and 
duties included), being equal. Attention is in- February 1887, Vol. 23, 332, and Vol. 
vited to Acts of Congress approved Feb. 26, | 24, page 414, Statutes at e. Further in- 
1885, and Feb. 23, 1887, vol 23, page 332, and vol. tormation, specifications and forms of nat aed 
24, page 414, Statutes at Large. The Govern- | als can be obtained at this office. Applications 
ment reserves the right to reject any or all| should be indorsed on the envelope “Official 
proposals; also to award the contract upon | Business. D.{C. HOUSTON, Colonel of Engi 
other considerations than the price. For fur-! neers. 51-1t 
ther information apply at this office, or to the | 
U.8, neer Office, Sault Ste. Marie, Micb. 
0. M. POE, Colonel, Corps of Engineers, Bvt. 
Brig.-Gen. U.S. A. 48-6t. 
-—_y 
ROPOSALS FOR REPLACING THE 
resent wooden upper or railway deck of 
the k Island Bridge with iron, and for re- 
Placing parts of the east and west shore spans 
of br dge by stronger members of wrought 
iron.—Rock Island Arsena!, Rock Island, IIL, 
Dec. 5, 189). Sealed pro ls, in triplicate, 
will ba received until o'clock P. M., on 
Wednesday, Jan. 7, 1891, for replacing the = 
ent wooden upper or railway deck of the k 
Island Bridge with iron, and algo for replacing 
parts of the east and west_shore spans by 
builder members of wrought iron, and the 
b a new iron deck. Full plans and 
specific 8 Reenter Sotails of construction 
Trill be sent to all este ished builders of 
the 


any or 





(CONSTRUCTION OF BREAKWATER AT 
4 BRIDGEPORT, CONN. Engineer Office. 
U.S. Army, Room H 7, Army Building, 39 
Whitehell street, New York, N. Y., Dec. 16, 
1890. Sealed posals, in triplicate. for con- 
struction of a water at ee Conn., 
will be received at this office until twelve (12) 
o’clock noon, on mee By 15, 1891. The 
Gress approved. Feb, 28, 1865, and Veb. 2%, 1587, 
approv. e e ’ 
Fol, 2 page 432, and Vol 2. page il4, Statutes 
at Large. Further information can be ob 
office. ications should be 
cial Business.” D. 
of Engineers. 51-4t 








































Attention is invited to Acts of Con ap- 
proved Feb. 26, 1885, and Feb. 23, 1887, Vol 23, 
332, and Vol. 24, e 414, Statutes at 





Street Improvement, Washing- 
ton, Pa. 


Sealed bids will be received by the under- 
signed for the Borough-of Washington, Pa., 
until Monday, Jan. 5, 1891, for the grading and 
paving of the following streets in said bor- 
ough: 


College Street, 3,000 feet in length. 
Maiden do 3,900 do do 
Wheeling do 3,800 do do 
E. Beau do 800 «do do 


Jefferson Ave., 1,300 do do 
N. Main Street, 500 do do 


The above paving to be done with vitrified 
fire brick furnished on the ground by said 
borough. 

Also, at the same time, proposals will be re- 
ceived for laying of sewer under the Waring 
system on the above and other streets, and a 
main sewer. The approximate amounts of the 
various sizes of pipes being as follows: 

8,000 ft. of 15-in., 1,760 ft. of 12-inch., 1,370 ft. 


page 
“ae All necessary information furnished by | of 10-in., 5,700 ft. of 8-in., 13,600 ft. of 6-in., 10,500 


ED A. SMITH, Lieut.-Col. Corps of En 
gineers, U. 3. Army. 49 Mt, 621 





ROPOSALS FOR DREDGING IN_ CO- 
checo River, New Hampshire. United 
States Engineer Office, Portland, Me., Dec. 8, 
1890. gin triplicate for dredg- 


nectar iis os Sa Cora ht 
ved a reet, un 
3-p. Mm. of Tu » Dec. 30, 1890, and then 


esday 
opened. Attention is invited to acts of Con- 
gress approved Feb. 26, 1885, and Feb, 23, :887, 
vol. 23, page 332, and vol. 24, page 414, Statutes 
1 information furnished 


os Loses. Al 
by JARED A. SMITH. Lieut.-Col. Corp» of 
ngineers, U. 8. Army. 50-3t. 





U S. ENGINEER OFFICE, ARMY BUILD- 
* ing, New York, Dec. 5, 1890.—Sealed Pro- 
posals, in triplicate. will 


office until 12 o'clock, noon, seeeeets Jan. 20, 
1891, at which place and time ae l be pub- 
ders, for the 


liely pet in the presence of 


which may be seen on a 

eat ar tame tas ed Feb. 26. 1885, and 
cts 0 gress approv ‘eb. 

Feb. 23, 1887, Vol 24 332, and Vol. 24. 

414, Statutes at G. L, GILLEs- 

TE, Lieutenant-Colone] of Engineers. S—4t 








[BROVING VICKSBURG HARBOR, 
MISS., United States s Office, 


ft. of 4-in., together with necessary Y's, curves, 
etc., witb necessary man holes, inspection pipes 
aad flush tanks. 

The said borough will furnish the necessary 
pipe and castings, holding the contractor re- 
sponsible for loss and breakage. 

Bids will be received for laying the various 
sizes of pipe per lineal foot, also for the con- 

struction of each of the man holes, inspection 
holes and flush tanks. 

Bids will be received only upon blanks fur- 
nished by the Secretary. 

Each bid must be accompanied by a certified 
check for $500 as a guarantee that a contract 
wil] be executed by bidder if successful. 

A bond for faithful performance of contract 
will be required in one-third the amount of the 
contract price. 

Ten per cent. of the contract price will be 
withheld until] the acceptance of the work, 
upon completion. 

Proposals will be received for the whole 
work, both for paving and sewering, either for 
the whole or for a part of the work. 

The Borough reserves the right to reject any 
or all bids. A idress communications to 

A. M. LINN, 
Secretary of Council. 


SRL ILIEMG APOE BES OLELE EILEEN 
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j | STEAM sHovEL. THE MARION STEAM SHOVEL Co.. {ll 














MANUFACTURERS OF 
BARNHART’S STEAM SHOVELS, 
Wrecking Cars, Dredge», Railroad Ditchers, and Ballast Unloader., 


All of our Machines guaranteed to give entire satisfaction, otherwise may be returne da 
our expense. 


For other information, 
Photographs, Catalogues and 
Discounts, address 


THE MARION 
Steam Shovel Co., 


MARION, O. 











SAN FRANCISCO OFFICE : Guo. W. BARNHART, 4 SUTTER Sr. 


BARNHART’S PATENT BALLAST UNLOADER: 


at LIDGGERWOOD MFG. CO. 


MANUFACTURERE OF 


HOISTING ENGINES 





ly 






| Des eee 





| ! ma LPL pe en ee m os ' 

es Sranese ae WOE Ra iroads 2 For Engineering and Railroad Purposes 
| Fil pp gallons ; 27 Ry & - cI Werke¢ THREE HUNDRED STYLES AND SIZES. 

a 7 bel eink k 5 GealOre Over 6,500 Engines in Use. 





ds 


96 Liberty St., New York. 
f 34-36 West Monroe St., 
Chieago, Hil. 
197 to 203 Congress St., 
Boston. 


ae TUS = STEAI AM Tors [mn] RENE Ce = ANC } 


JAS. H. BLESSING, Prest. JAS. CLARK, Vice-Prest. JOHN K. HOWE, Secy & Treas, . Portiand, Ore. 





v 





Osgood Dredge Company, ==THE VICTOR EXCAVATOR —— 





We are now prepared to show, by unrefutable roofs, that our excavators are way (a long ways) ahead o 
all our competitors, It received the highest premium, he face of the powerful opposition of two rings who 


37 State St, ALBANY, N. Y, eee os Bh So bew, obeatted by ol wie 





have used the different kinds of 
Excavators that the Victor is the 
best one on the market, It is 
the most powerful, quickest 
working, most durable, best pro- 
portioned, easiest handled, few- 
est parts, least likely to get out 
of order, and we the least 
expense to — up, and the 
cheapest, everything considered, 
Its constiuction is s simplified 
¥ patented devices which avoids 
complications, It has the 
best record of any excavator in 
the country. Its high crane al- 
lows it to dig 7 ft. below grade, 
and can be lowered down in 3) 


Dredges, 
Ditching Machines, 


Derrick Cars, 





a minutes to pass low bridges when 
running over the road, It has lo. ded o1 on to flat cars 3,120 yds, in 10 hours, and can excavate any kind of ina- 
—& xcavato rs. terial that can be dug by any other Excavator ever built, and more of it, Send for Illustrated Catalogue, 


TOLEDO FOUNDRY & MACHINE CO.. TOLEDO, O. 


f INDUSTRIAL WORKS; OTIS & CHAPMAN, 
Saas STANDARD GRAVEL AND HARD PAN 


Cranes, Dredges, Wrecking Cars, VU a § R, 
Steam Shovels, Pile Drivers, Turn EX A 
Tables, Transfer Tables, Hoisting oi MANUFACTURED EXCLUSIVELY BY 
: : ’ 4 i a 


Engines, Rail Sawing Machinery, 


Freight Conveyors and Elevators. 


BOSTON. 

Earth displaced at ONE-QUAR- 
TER LESS EXPENSE 
than by any other 
machine. 





New York Agency, OFFUTT & CO., cor. Church and Rector Streets. 
° r 
VUTCAN TRON WORKS CO 
paetlJdd ‘ i ‘ ee 
a I hereby nH that I have used the Otis patent improved Steam Excavators the past 


Re pas etter twenty years, in all kinds of earth excavation, and believe it to be the best dry land excavator 
ace aa ‘ ds eerie in use, and the only one that will work successfuily in hard pan material. [ have excavated 






To Whom it May Consern : 


and put into vars five million yards under one contract for making land in Boston; with two of 
these machines [ loaded from seventy to eighty thousand yards per mon -.. C, MUNSON 


Gry NGT : CLINTON WiIiRE CLOTH CcoO., 


MANUFACTURERS 


ae Ewa : . | fs) PERFORATED METALS. 


For MINING MACHINERY and ALL OTHER USES. 


, a - VW 
-Weight, 20 Ton Factory : New York Boston : CrIcago : 
Clinton, Mass 76 Bockman St. 23 Court St. 137 Lake St. 


Toa eT ee ee - M. BEATTY & SONS, | > 


GIANT RAILROAD EXCAVATOR : Weight, 40 tons; Sapaatéy. 2,000 | 
Cubic Yards per Day. 


Manufacturers of DREDGES and EXCAVATORS, MARINE, HOISTING and STATION- = WELLAND ONTARIO. 
ARY ENGINES, FOUNDRY, ROLLING MILL and DOCK CRANES, a general line of Plain 


and Ornamental BOTLER FRONTS and FITTINGS, and General Founders 5 a Se : = : Fe DREDGES, 
We guarantee Dixon’s Belt Dressing to | aay ‘- DERRICKS 
prevent slipping and to preserve the leather. STEAM SHOVELS, 


Send for circular and testimonials, Jos. WG BIWGUNVZES,- 
Dixon Crucible Co., Jersey City, N. J. —HORSE POWER HOISTERS, and STONE DERRICK IRONS, — 


, PLANT FUS CONS i 
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THE THOMSON-HOUSTON ELECTRIC CO,, 


— MANUFACTURER OF —— 


EVERY DESCRIPTION OF APPARATUS 


—— FOR —— 


ELECTRIC LICHTING 


— AND — 


TRANSMISSION OF POWER. 
WYNAMOS AND LAMPS POR THE LIGHTING OF OFFICES, SHOPS AND YARDS 


Electric Motors for Turn Tables and al Power Purposes, 








QUALITY AND EFFICIENCY UNSURPASSED. 


THOMSON-HOUSTON ELECTRIC CoO. 





620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, III 

405 Sibley Street, St. Paul, Minn. Wall and Foyd Streets. Aaléate 08: 
115 Broadway, New York City. 215 West 4th Street, Cincinnati, O. 
15 First Street, San Francisco, Cal. 1110 Noble Street, Philadelphia, Pa. 


1333 F Street, Washington, D. C. 503 Delaware Street, Kansas City, Mo. 
266 First Street, Portland, Oregon. 


EDISON .. LAMPS. 


1g Cc. PRP. 44 CEHENTS EACH. 
16 C. P. LAMPS. 12 LAMPS PER BELT HORSE POWER. 600 HOURS AVERAGE LIFE. 





' MAN. 
a ET tn, 








No. 1, 


THomsoN-HovstTon 
BASE. 


Unless otherwise specified, all lamps will be shipped with No. 1 bases. The other bases, 
Nos. 2, 3 and 4, will be placed on lamps, when so ordered, 





No. 3, without extra charge. ‘ No. 4, 
WESTINGHOUSE BASE. Untrep States Bas, 
~ == 16 c. p. Lamps, List Price, 80 Cents Each. Net Price. Discounts for Larger Lots 
Discount in Lots of 25 to 150....... Sota howe chece Sobeh i ceeven eens 45%. 44 cents each. 
" re TBO £0 GOO... 0. new cncrec ces ececceneectecee 474%. . et Reye 


Quoted on Application. 


eee eee eee eee eee eee eee ee eee ee 


Write for Circulars and Price List to Nearest District Office or any Electrical Supply House. 


EDISON CENERAL .ELECTRIC COMPANY. 


MAIN DISTRICT OFFICES: 


Canadian District, Kank of Commerce i Pacific Coast Dist., Edison .. 112 Bush St., San Francisco, Ua). 
oo ieee tae Sater ven, ; Pacifle Nortawest District, Flelschner Bldg... Portland, Ore o 
Eastern Distric Edison ew ’ Rocky Mountain Den , Col. 





sienna landitin ikaan Sn isc tReet IEE 
> Ms Re TPs sah ot 2s ar Pe 2a Te ss pe Se - a 


— pats  iateicensilinitaanitia:iaiteceisicamcseitaataits 
a 7 UR EB PONG HG BT RS Ss “fl SO IE NSS PB a SD 















a 











XXIV ' ENGINEERING NEWS 


THE PHOENIX BRIDGE COMPANY,|BOSTON BRIDGE Works 


: 70 KILBY ST., BOSTON, mass 
Offices: 410 Walnut 8t., Phila.; 49 William St., New York; Phonixville, Pa, 
ENGINEERS AND BUILDERS OF 


Bridges, Viadacts, Roofs, Turn-Tables, Elevated Railroads, 


== OCEAN PIERS, and all Structures of Iron and Steel. 


All work done on the premises—from ore to finished bridge. 
Capacity of Bridge Works, 40,000 Tons per Annum. 
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| The attention of officers of mabuey Consponies te, colied +o oar a See De- DESIGNERS AND BUILDERS OF 
- ring the various styles of Iron and Steel Railway ges, Viaducts, etc.. that we 
Se Sl ond are prepared to construct. and containing our “ Standard Specifications, Railroad Bridges and Heav Wrought Iron Structural Work 
; which we will mail to any person requiring such structures. de cnti-nintieaiaien 
' Estimates and special designs will be furnished on application. 3 
DAVID REEVES, Pres. | ADOLPHUS BONZANO, Vice-Pres, and Chief Eng. wa. H.| SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. 
BURR, Engr. of Construction. WM. H. REEVES, Gen. Supt. FRANK T. DAVIS, Treas. Works on Grand Junction Railroad. Annual Capacity 10,000Tons. 
Yy SOOYSMITH & COMPANY 
) 7 YI f (INCORPORATED) 
Mss ts Uy ‘ Tryp wT TN GV _ . 
MME: CONTRACTING ENGINEERS, 


Design and Build in any part of the country. 


BRIDCE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS, 
MARINE PIERS, DOCKS, LIGHTHOUSES, 


AND ALL KINDS OF ENGINEERING CONSTRUCTIONS. 


TEE FREEZING METHOD 


now in use by us, and for which we control the American Patents, makes the 
construction of subaqueous tunnels, deep foundations, shafts, etc., practicable in 
soft or water bearing ground, and to depths hitherto unattainable. 
‘ 


Main Office, No. 2 NASSAU STREET, NEW YORK. 


See oO Be epees fom ROGHESTER BRIDGE & IRON WORKS. 





L DESIGNERS & BUILDERS OF 


Wrought Iron & Steel Railway 
BRIDCES. 


Both permanent and draw spans; also 
Elevated Railroads, Iron Viaducts, 
Piers, Turn Tables, Plate Girders, Roofs, 
Tanks & General Iron Work for Build- 
ings; al-o Continuous Riveted Wrought 
Iron Pipe with Expansion Joint. 

CAPACITY OF WORKS 


1,500 TONS PER MONTH. 
JOHN F. ALDEN, Proprietor, 


FOR 


Highway and Railroad Bridges, 
Sub and Superstructure, 


MARINE PIERS, 


Screw Pile Foundation, Pile 
Driving,Contractors for Rail- 
roads and Public Works. 


Designs and Estimates Furnished 
Office: 42 Market St. 


SAN FRANCISCO, CAL. 


J. MCMULLEN, President. 
WALTER STANLEY, Secretary. 





+ GEO. W. CATT, Chief Engineer. ; : 
CORRESPONDENCE SOLICITED. teen, N. ¥. 
_——- “:,-- 2 C:=“‘<“‘R hn. ee dea ~ 7 oer. . 
L. M. PITKIN, _F. L. CHAMBERLIN, H. P. HEPBURN, __C. F. LEWIS, _| ® A. SHAILER. C. R. SCHNIGLAT 


President. Secretary. Eng. & Gen. Agt. Eng. of Con. Ss a] Al LE & & sc ie my ic LA U 
9 
T fH E VA R i E TY l R oO fy wo fe KS co., Successors to ENGINEERS AND CONTRACTORS prmanets & Builders 


W. G. CooLipGE & Co. 


- alhebak, es a errcanaqy| BRIDGES, BUILDINGS AND SUBSTRUCTURES 
MANUFACTURERS OF 
Steel and lron Bridges, Roofs, Turntables, Buildings and Structural iron Work ice ui 610, 611 Paenta-Buihding, 138 Jachoon Ms Osage, TL. 


’ t IRICE S $ JE, Pres. W. C. JACOBS, Secy. & Treas. J. W. PEARL, Engineer 
CARL BINDER. MAURICE SEIFERT. | A. J. SPRAGUE, Pres. one, y. ERAT. Engine 


BINDER & SEIFERT ae 
| CONTRACTORS AND CONSULTING ENGINEERS, |"HE MASSILLON BRIDGE CO., 


WOODEN, COMBINATION, IRON AND STEEL BRIDCES, VIADUCTS, 


ROOFS, BUILDINCS AND FOUNDATION WORK. Lron, Steel and Wood Railroad and Highway Br (ges and Structural Iron Work. 
Room 803 Royal Insurance Building, 169 Jackson St., Chicago, Tl. Toledo Office: Darst Block, Adams Street. Ohica o Office: Calumet Building, Lasalle St. 
Paste 02 As ted han Rasher cmdnoceipte Psat mete ots Sie so te el ines Cen kia) OE , Oe. ee ee ne 
DANIEL R. COFRODE. LOUIS P. EVANS.|~ Lage 


COFRODE & EVANS, LANE BRIDGE AND IRON WORKS, 


° 
eers and OFFICE: | IRON AND STEEL BRIDGES, WORKS: 
€ 177 Roots, Girders and Structural Iron Work,| 577TH ST. AND 
LA SALLE ST. CHICAGO, ILL. P. FLW. &C. RY 





DESIGNS FURNISHED IF REQUIRED. 
Railroad Bridges & Trestle Work. Mill & Factory Buildings, Etc 


See W. G. LIVENGOOD, (MO, VALLEY BRIDGE & IRON WORKS. 


CONTRACTOR. 





| Bridge and Trestle Work, Dooks, Buildings, = \ Saee LEAVENWORTH «AN. 
| Erection of Iron Work, Eto. hs NY N/ \ are 
DESIGNS FCRNISHED IF BEQUIRED. ti WEY / 
| Office, 328 Chestnut St., Room 57, Philadelphia, Pa. WL i. red A, J, TULLOCK, Prod, 





W. M. LEVERING. W. A. GARRIGUES 


| LEVERINC & CARRICUES, 
ENGINEERS ano CONTRACTORS 


For Iron and Wooden Bridges, Trestles, Buildings for Railroad purposes, 
Factories, &c. Structyra] Iron Work of all kinds. 


3/8 S, $th STREET - 9°  PHIDADELPHIA, Pa, 


MFRS. AND BUILDERS OF 
Wrought Fron, Steel, Howe Truss 
and Combination Bridges, Turn 
Tables; Draw Spans, Roof Truss. 
es, Piers, Substructures, Foun: 































ENGINEERING NEWS 


KING IRON BRIDGE & MFG. CO. 


lron and Steel Bridges, Cirders, Turntables, Buildings, Eye Bars, 


Elevated Railroads and Structural Work of all kinds. 
OFFICE AND works: CLEVELAND, OHIO. cuicaco orrice: 1105 ROOKERY BLDG. 
CAPACITY, 20,000 TONS PER ANNUM. 


EDGE MOOR BRIDGE WORKS. 


EDGE MOOR, DELAWARE. MAJOR BLOCK, CHICAGO. 


KEYSTONE BRIDGE COMPANY, 


Sas and Works, Pittsburgh, Pa. - Chicago Office, 205 La Salle St. 


SHIFFLER BRIDGE ee 


ANCH imp, tn hoch 
MAIN OFFICE AND WORKS: | EDWIN THACuER, Ce — = 


FORTY-EIGHTH STREET and A.V. R, R  |  oxar wore, conaning taencrts rect, Louinitte, Ky, 


“Engine 
—-PITTSBURGH, PA.— 





TRonmNw OF STHEr. 


BRIDGES, GIRDERS, BUILDINGS, ROOFS. 


CHAS, BE. MILLEN PENNSYLVANIA STEEL CO. 


Bridge ¢ & Cons . Dept., Steelton, Pa. 





U Ad i o N B R i D Cc & Cc i Chas. Kellogg, Prest. Robt. Grimes, Vice Prest. Walter Hawxhurst, Treas. W.8S, McCord, Secy 
OFFICES: \ at Hayen, “Building ma, , Busia ms a. ¥. | E LM i R A R RR i DG E C O 
Co. ; "9 


bya DT (LIMITED.) 
- ENGINEERS AND MANUFACTURERS. 


Steel and iron Bridges, Roofs & Turntables, 


ELMIRA, N. Y. 


Ath 
SS 





we, 


OFFICE & WORKS: NEW YORK OFFICE: 
mun A. IN. y. 18 BROADWAY 


JAMES NEILSO coe W. L. COWLES, ae En 
L. E. eoantae 7 vie €-Pr B. F. BOYD, Sec. « Ta —_ 


| i a Youngstown Bridge Co., 


MANUFACTURERS OF 


N BRIDGES steer 


IRON STRUCTURAL WORK. 'RON ROOFS AND TURN TABLES. 


YOUNCSTOWN, O. 


WROUGHT IRON 


CANTON, . - OHIO 
$a: Banca 

¥ 
~ & Treas.;k. J. Leet Eng 


Works: “Maaiabinia Pa. 


MILWAUKEE BRIDGE & IRON WORKS, 
Bridges, Rools, Substructures, 





SEEN bait ate 


— THE — 


———— 
kas . a + 2 
eo ’ a hee 
a4 5 
it in. aes te ee 
be r a a 
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we their work in use in 
- different States 
and Mexico. 


“Chioage Bridge & Iron Co., 


443 Rookery Bldg., CHICAGO, ILL. 
Works: 106 & 106 Streets, Rock island & Panhandle Raliroad. 
SUCCESSORS TO 
KANSAS CITY BRIDGE & IRON CO., EANSAS ciry. MO. 
HORACE E. HORTON, ROCHESTER, MIN 





Bridge over the Naugatuck River on the M. W. & C. R. R. at Waterbury, Conn, 
SEND YOR ILLUSTRATED CATALOGUE, 
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ANDERSON co BARR, 


EN ano CONTRACTORS. 


” La ides a 
| aREUERRRREEREEEREREEEeee 















(ATCHAF AL arn GRIOGE, TEXAS PACIFIC RAILWAY | 


SPECIALTIES 


a omece — 
were CYLINO 


~NEW YORK STONE CONTRACTING C0 


JOHN C. GOODRIDGE. Jr., President. 


4 ADDRESS 


113 East Treatyr ims : Street, New York City. 


Arches, Abutments, Bridges Piers. 
Culverts, Tunnels, Dams, Foundations. 


Built or Repaired with, Beton 


RECONSTRUCTION OF OLD WORK A SPECIALTY. 
Estimates on Application. 
The Lane Brothers Bridge & Construction Co., 


IRON AND StL 


Briegss; Jails # Court House Work 


NEWARE, OHIO. 


I. H. Hathaway & Co., 
Bridges, Trestles, Wharves, Buildings. 


Railroad Work a Specialty. 
Offices, 514 and 515 Girard Building, - PHILADELPHIA, PA. 








COLUMBUS, OHIO. 


BRIDCE AND STRUCTURAL WORK 
TRON AND STEEL. 


Watts Cooke, President. W. O. FAYERWEATHER, Treasurer. G. H. BuaKe.y, Engineer 


PASSAIC ROLLING MILL COMPANY, 


Works at PATERSON N. J. New York Office, 45 Broadway. 


BRIDCE BUILDERS. 


Wrought Iron and —— Railroad and Highway Bridges, Viaducts, Roofs, Depots, Turn- 
tables, Elevated R. R., 

Manufacturers of ail "kinds of Iron and Steel Work for Bridges and Buildings. Plans and 
Estimates furnished. 


POTTSVILLE IRON & STEEL CO., 


POTTSVILLE, PA.. 

































































MANUFACTURERS OF 





Open-Hearth Steel and Iron “1”? Beams, Channels, Tees, 
Angles, Bars, and Buckle Plates. 


BUILDERS OF BRIDGES, ROOFS, VIADUCTS, TURNTABLES, 


And all kind of CONSTRUCTED WORK of STEEL and IRON. 


CHAMPION BRIDCE CoO., 


WILMINGTON, >. 


/ron and Steel Bridges. 


VIADUCTS, SUBSTRUCTURES AND STRUCTURAL IRON WORKS. 





















































ENGINEERS, 


BRIDGEBUILDERS & CONTRACTORS. 


aclede Building, sT. LOUIS. Fourth @ Olive St 












COLUMBUS BRIDCE CoO.,| 


structures. 
dence of construction. Reports made upon existing or proposed structures. 





M. S. CARTTER & CO,, 





Pneumatic Work, Deep Foundations and Tunneling in Soft Materials 


CONTROL THE PATENTS FOR THE AUTOMATIC DREDGE AND ANDERSON SYSTEM OF TUNNELING. 
Address 


240 11th STREET, JERSEY CITY, N. J, 


W. i HOPKIRS, BRIDGE BUILDER 


~—AND— 


Contractor, 
~ LACLEDE BUILDING. 
St. Louis, Mo. 


Buffalo Bayou Draw, Houston, Tex.—S. A. & A. P. Ry. 


SMITH BRIDGE COMPANY, 


' TOLEDO, OHIO. 


Railroad and Highway Bridges, 


R.P.&jJ. H. STAATS, 


ENGINEERS AND CONTRACTORS. 


Docks, Bridges, Trestles, Buildings 


35 BROADWAY, NW YORE, 


THEODORE COOPER, ; 
Consulting Engineer,,| 


No. 35 BROADWAY, NEW YORK. 


Bridges. Elevated Railroads, Station and Shop Buildings, Piers, Ferry Houses, or other 
Foundations, General or detail plans, estimates, specifications, and superinten 


ELLERY COtLY. Pr Lfcn, Treas. 
FRANK CONGER, Vie Prest. BY ne WILLIAMS, Sec’y. re hi, ‘BRINTON. ‘Bup't 


Groton Bridge & Manfg. Co., 


BUILDERS OF 


RAILROAD AND HIGHWAY BRIDGES, 


Viaducts, Girders, Roof Trusses, Turntables,Iron Wharfs, etc. Die 


Forged Eye Bars,and Upset Rods a specialty. 
MainOffice and Works, CROTON, N. Y. 

Southern Office, 646 B St.,8.E. WASHINGTON,D.C, Western Office,OWOSSO, MICR 
BOOTH BROTHERS AND HURRICANE ISLE CRANITE CO., 
OF NEW YORK. 

Incorporated under the Laws the of State of New York as a full Liability Company. 

DIRECTORS : QUARRIES : ‘ 
wn. ROOTE. ae OFFICE, 60 Bank Street, New York. Milstone Feint, ey 
JOHN BOOTH. CONNECTICUT OFFICE, New London.*| Long Cove, Tenants Harbor, Mx. 

MAINE OFFICE, W.S.WHITE (Manager), | Sute'oint, Se 
Granite Island, ‘aven Me, 


JOHN DONALDSON. 
Rockland, Me. | Pequoit, Vinal Haven, Me 


Me, 
W. 8. WHITE. Me. 
Estimates nies for all kinds of building work and heavy masonry. Paving Blocks 
tity. 


CHAS, 8, FERGUSON ¢ 
urnished in any qua: 


ee eee are eneteasitmecienimpiaisiiescititaita iii ia a 
Gro. MOERLEIN, Pres. JNO. GortTz, Jn., Vice-Pres. J. A. EBERHARDT, Sec.-Treas.& Gen. Man. 


THE SOUTHERN GRANITE CO. 


cer Toe a ARCHITECTURAL, eT LY Pekan —_. — ET 


Q WORK WILL BE PROMPTLY 
OFFICES murat ages cA. 


“s wea 38 Wiggins book, | 
er en ene ne tenis ai 
YOU CAN OBTAIN | PROMPTLY the latest 
work on any subject. in which you are interested 
by addressing ENGINEERING NEWS PUB- 
e LISHING CO., Tribune Building, New York City, 


CUNCINN nee 
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HOISTING | ENGINES 


Brae CY CE AND 


VULCAN-NASMYTH 


sTEAM PILE HAMMERS. 


G mp Bare, Mi... _ 2, 1890. 
— in Iron Wi 


" Gur LEMey: ‘oe ing the 
posmmer pure seeds of is] 
=A recently, a 
re that it it 


ly 
in every negpect. oes es 
work and leaves the piles 
right in place, and does not soit 
them. e recommend it 
any one wishing a railroad ie 
driver. We drove 28 oak piles 
3 ft. long in five Le driving 
during the last hour. The 
und we were driving in was 
filled yan pacer rock. 


Giel ‘Rapids ce Indiana Rail- 
road Co., 


By W. 8S. McCorMICcK. 
Winon,, Minn., Sept. 3, 1890. 
Vulcan Jron Works : 
GENTLEMEN: Our steam ham- 
a recently purchased from you 


is giving very good satisfaction, 
has given us no trouble 

n a so far. roe hose also is 
ng we ours respectfully, 

wearnion Bridge Company, THs. J. Lone. 


VULCAN IRON WORKS, CHICAGO. 


(Send for our 1890 Catalogue.) 
ALFRED J. MURRAY 


TIMBER, PILES, DOCK LOGS, 


AND SPARS. PHILADELPHIA, CONTRACTORS FOR 
16 BEAVER STREET, NEW YORK. 


_ Telephone and ‘leiezraph Polesa specialty ee RIVER & HARBOR IMPROVEMENTS, 


Telenhene, No. 982 New 31°33 PINE STREET NEW YORK. 


‘THE TRENTON IRON COMPANY, TRENTON, N. J., 


MANUFACTURERS OF 


IRON AND STEEL WIRE AND WIRE ROPE 


of all descriptions, including cables of the best guplity and of any desired length for street cable roads. The 
attention . all users of wire rope is specially called to the Trenton Iron Co.’s Patent Locked Wire Ropes, 
which are far superior to any other in tensile —— and durability; from the fact that the wires in these ropes 
are interlocked, “‘unstranding” or projection of broken wires is impossible, and consequently a smooth surface only 
is constantly presented to the sheave or drum, causing these latter to last indefinitely. One of the locked wire ropes 
working under proper conditions will outwear two or three ropes of th® ordinary style. The Trenton Iron Co. 
also call attention to their 


PATENT WIRE ROPE TRAMWAYS (BLEICKERT SYSTEM), 


— - also their pears and conveying plants for partes, open cut mines, docks and contractors’ work. Haulage and 
Flexible 5 alias Rope. Saeutenmee en by wire ropes a specialty. Surveys made and plans furnished at moderate rates by com- Rigid Locked Rope, 


COOPER, HEHEWTTT & CO... New York. 
WM. SELLERS & CO. Incorporated VAILE -& YOUNG'S 


 : U R N TA B 4 ES PATENT METALLIC 


LOCOMOTIVES. CARS AND PIVOT BRIDGES. | SKY | i H BS 


High Speed Power Traveling Cranes, Hand & Power Swing Cranes, Car Cranes, | WITHOUT PUTTY. 


Perfect Construction for Mailroad Bulldings 
IMPROVED MACHINE TOOLS, STEAM HAMMERS, PUNCHING 
AND SHEARING MACHINES, STEAM AND HYDRAULIC RIVETERS. Maghibamtuciibh ‘Shbne ake, 
INJECTORS ADAPTED TO EVERY CONDITION OF BOILER SERVICE. : 5 


SEND FOR ILLUSTRATED CATALOGUE. 
PHILADELPHIA PA. VAILE & YOUNG, Baltimore Md 


Jos. H. Corrope. Francis H. SAYLOR. 


Philadelphia Bridge Works. 





J. 3. MUNDY, 
Newark, N. J. 
Send for catalogue. 

This patent pan peen 

im the U. 

Cireuit Court for the 

Geuthera District of N.Y., by Judge Wheeler, also in the 
U.S. Sireuit,Court for District of N. J., by Judge Nixon 


Atlantic Dredging Co 













COFRODE & SAYLOR, 


CIVIL ENCINEERS AND 


BRIDGE BUILDERS. 


WORKS: 








OFFICE: 
257 8S. Fourth St., 

















POTTSTOWN, 
PENNA. 















(ld Dominion Creosotin Works VANDERBILT & HOPKINS,|S. P. GRAPHITE PAINT | A TREATISE ON 
‘ f ’ Lumber Manufacturers. Kit Mhitecste Péinia: Hydraulic and Water Supply Engineering, 
Norfolk, Va., Office 59 Main Street. x : . . 
“ ror pine jtimber of a ggpmtnetens, RAILROAD TIES ae at heat so preventing By 4. T. Fannin, Consulting Regine, 
ross Ties an wit “San t t Th lete theoretical and practical 
DEAD OIL ‘OF COAL TAR toorder. Railroad Supplies, White and Yel-| paint. For Bridges, "Stand Plpon Stacke tie yet published on these subjects ; written by an engi 
low Pine, Oak, Spruce and Hemlock | or Iron Roofing and Siding. For circulars, | neer of large experience in designing and the construc 
. By process approved and accepted by U. S.| Plank. tresenecd Lamber, T Timber and Piles. | prices, etc., address tion of public works, Sro, 675 pages, 200 illustrations 
Government neers. er Lumber order. GRAPHITE-METALLIC Paint Works, many new formulas. $5.0. For sale by Ene 
Orders Solicited. LIBERTY st, re NEW YORK, Louisville, Ky | Nexrme News bameate = 
a I er en ay ieee Meme remmeeOe 
Hon. WARNER MILLER, President. FRANKLIN 8. CLARK, E.M., Ph.D., Chemist. Wm. KENNISH, Eogr. and Supt. THE LEHICH VALLEY 





CREOSOTING WORKS. SONI a ASNT OTT CREOSOTING WORKS 


H. Wako. PERTH Walter 6. as upt, 
The ene OIL AND CREOSOTE CO. furnishes creosoted piling and lumbe = TH AMBOY, N. J. 
kinds, imp with best quality refined heav weod-creosote ofl of thelr own aeieee Lumber, on and Ties ercosoted with ‘DEAD OUL. 
ure, practi iy tree. from acids and other soluble and volatile bodies, and unequaled in Ce CORE TAR, Crstected tuber Peretched, 

creosoting effielency for preservation of wood for all purposes. 


— Adapted for Bridge Timbers, Ties and Underground Conduits, 


investigation invited. Send for Sseeeeire pamphlet and wood treatment tests. 


Capacity, 400,000 feet B, M. per month. Cylinders, 
80 feet long. Direct Rail and Water ee 
ce Washington St., Jersey City, N. J. 


Tables for Estimating the Cost of Lay - 
Fuliest ing Cast Iron Water Pipe, By Edmund 
Shipesonts by rail and water to all points. A. g rare aa, |B. Weston, Engineer inCharge of Water 

RE Ean PN Es. Department, Providence, R. I. Price, 
MM MCANTAIGMOENSIMaoMe 10 cents. Published and for sale by En- 


CAROLINA OL AND CREOSOTE COMPANY, WILMINGTON, H.C, U. 8. A, pein Ne ae 
— = THE EPPINGER & RUSSELL perenne b 
eee CRHOSOTING WORKS. site tain y 








. 7 s. _o saa Brooklyn Neoy ard; 
Office: 160 Water St., GEO. 8. VALENTINE Manager. : P. & R..R. K., Phila.; Jewell dake 
Timber Creosoted by our sce process. Creosoted Piles and Railroad Ties furnished. Co. Bre B oat. Brooklyn 
Our oe consists of four cylinders—two ay oot troduced ont? two pd ant ~ po Be —with pumps, der "~ P. Boller, New York; et KR. BR. oe i 
ol 


ri pacity, 


by the “Committee on the > of ro the ber, for all purposes, (AB: | pilin Fleet, em, ; Bell Tei. Co, 
tests } 


and is ae oe only the ravages of marine | Vor Sewers.—A. B. Hill, C, E., New daren, 
‘and other lasecia, prevented dicay end oddel atréneth to tim For Dry Docks.—J. & J. Yonten "ow 
AGENT FOR THE MACDONALD ELECTRICAL SUBWAY conDurr. LN. S.J, 2 Blimpson & Go., N, 
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+ORRICIATIA REPORTS * 


OF VARIOUS 









DUTY TRIALS 


OF THE 


GASKILL-HOLLY 


HIGH DUTY PUMPING ENGINES, 


A Book of 230 Pages, Illustrated with 43 Cuts and Dagens of nee and Indicator Cards. 

















The Reports include Duty Trials of Engines at Saratoga Springs, Philadelphia, Boston, Chicago, Buffalo, Washington, 
Norfolk, Nashville, Erie, Dayton, Springfield, Brantford and other places, by the BEST EXPERTS and HIGHEST 


AUTHORITIES, 


Copies of this valuable work will be sent tree to engineers and others who are interested in such matters and who have 


not already been supplied by 


THE HOLLY MANUFACTURING (CO., LOCKPORT, N. Y, 


Porter Mfg. Co., vi. 


Manufacturers and 
Builders of 


TANKS, 
STAND-PIPES 
BOILERS, 
, ENGINES AND 
STONE 
CRUSHERS. 
Specifications 
Solicited. 


ESTIMATES 
CHEERFULLY 
GIVEN. 


—— 


SYRACUSE, W. I. 


Pa et tal 


: eck > 


Ba 








RITER & CONLEY, 


MANUFACTURERS AND BUILDERS OF 


lron Buildings, 
Boilers, 
_ Oil Tanks, 
Stand Pipes, 
Plate lron 
Girders, 
Corrugated [ren 
and ail kinds ut 
Heavy 
Plate Iron 
or 
Steel Work 
for 
Blast 
Steel Works 
or 
Rolling Mills. 


.65 a 56 Water Street, 





Furnaces, 


PITTSBURCH. 


JAS H, HARLOW & GO 


PITTSBURGH, PA., 
ENGINEERS 
AND 
CONTRACTORS. 
WATER WORKS 
a Specialty. 
Original Surveys Made, and 


1 Material and Labor, fur- 
nished to Completion. 


MANUFACTURERS 
LETZKUS 
TAPPING 
MACHINE, 


for 
Tapping Water and Gas Lines under pressure. 


T IPPETT& WOOD 













DIGESTORS. 
TANKS, 
STACKS, ETC. 





6, A, ead Pres, A. U reed Vice-Pres. 


Ames, Sec'y and Treas. 


PORTER BOILER MFG. CO, |i 


Chicago, Ill. 


BUILDERS OF 


Stand-Pipes, 
Boilers, 
Tanks, ete. 


Works: 
So. Chicago, 111. 
CITY OFFICE: 
ROOZEBRY. 





TT TST 


1821. 1890- 


’ MORRIS, TASKER & 00. ncorp. 


HILADELPHIA 


r Works, Tanks, 
ht Houses. 


oe 


rought Iron Buildings 


facturers and Contractors Water Works, Gas Works Sur 


Stand Pipes, Blast Furnaces, W ig 
All kinds of Heavy Castings, Valves, Wrought Iron Pipe and Fittings. 


Manu 











We have erected 


STAND PIPES 


At — fnew places: 
Kankakee es 


Sharon Boiler W’ks, 
(Limited) 


SHARON. PA. 
DALTON, GA. 


MANLY MFG. CO. removed im Pina 
Wrought & Cast WOM “Tage, Gates, etc. 





STAND PIPES, 


TANKS, 






STEAM BOILERS, 


Etc., Ete , Etc. 


it Hi! Hi 
nu 
7 a BUILT BY 


KE. HODGE & CO., 
| East Boston, Mass. 


BOSTON OFFICE: 


Room 72, Mason Ruilding. 12 to 2. 


Cunningham Iron Works Company, 


Aree 








































Pioneers’ geaieipiap, Having Bui 
— the 
in i a A 
ea 
= the 
| ’ 
Stand-Pipe ety Unite! 
hie States, 
Building. hl Proposals 
oi tl = wintingly 
ALSO bt Furnished. 


ahi 
o 
ri 





Seer 


H | 
tala 


ed 
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ARTISTIC AND STRUCTURAL Roofs, Columns,ete. | Steam Boilers and General Iron Work 






















The Deane Steam Pump Oo. 


HOLYOKE, MASS. 


Water Works Engines, 


WRITE FOR FULL ILLUSTRATED CATALOGUE. 
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The accompanying cut illustrates the Sewer Machine Tramway System, 


The Brown Hoisting and Conveving Machine Co. 


Onhnio, 
Manufacturers and Sole Proprictors of the Patents, 
Brown Hoisting and Conveying Apparatus and the various Tramways for it are built. 
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Special attention gre. to the paving And 


wBians, estimates and. op roads. 
estima en en- 


ea 


0, E, W. DODWELL, B. A., 
B. & ©. Be eo x. 


WALLACE A. BARTLETT, 
Principal Examiner a* Patent Office, 1875- 


SOLICITOR OF 


PATENTS 


American and Foreign, 
639 F, Street Oor. 7th, Washington, D. 0, 


BASSETT BROS., 
Engineers and Contractors. 





A, L. HOGG, C, E., 
M. 1, 0, B. 
& HOGG, 


ineers,. 
. Mowremar, Canapa: 





@x0. &, DATREMAR, 
DYE & DATESMAN, 


Glvil Engineers and Surveyors. 


/ ant Saw -rerinn Systems Designed, Built or Op- Baperte in Clty work. Topographical and Plain 
i sabes nd states for ater and Sewer-. 
298 MAIN 8&t., BUFFALA, N, Y. eo Thirty ears’ P Experi- 


CARROL PHILLIPS BASSETT, 
Mem, Am, Soo. ©. E., 


Hydraulic & Sanitary ve. 


&6@ Drexel Building, PHILADELPHIA; PA. 
er en ete 
CHESTER B. DAVIS, 





M. Am, 80s, C, E., 
Deetgns and id Eetionatin ie Water Supply; Sowerste Consulting Civil Engineer. 
ant Seeage ee BPROLALTizs +: and sanitary work, Plans, 
Ocr. BROAD & a aia aa J. prepared, sup- 
Box 2,075, New York City. | specie invited 





Room 549, “The Rookery, Chicago, Tl. 







EDWARD M., BOGGS, 


Civil and Hydraulic Engineer, ESTRADA, KENYON &.GRAY, 





Se GAN BRRRARDING INSPECTORS OF IRON & 8T 
———— 13 McCANCE BLOCK, EEL, 
G. BOUSCAREN, PITTSBURGH, PA. 


G. W. G. FERRIS & CO., 


Civil Enginecrs| 
PITTSBURGH, PA. 


Ocnsulting Engineer, 
99 West 4th St., CINCINNATI, O 




















tron and 
af ere ites oa . renee (cs, waterworks, beverage Inspectors of Structural 
» ike, specications abd eta paenes tpraimhed J. &. FAIRLEIGH,. « R. D. BETTS. 
Ty of railway properties " . FAIRLEIGH & BETTS, 
H. M. CHANCE, Civil Engineers. 


Mining Engineer and Geologist. 
Rooms 418 & 42) Drexel Building, Philadelphia 
SpecraLtres:—Reports on Coal, Iron, ana 


Mineral properties, and on the Resources of 
Railway Routes. 


ae Ee ean Sarees ee 
CHATTANOOGA, —" 
WILIJAM P. FIELD 
Civil Engineer, 
1 BROAD 8T., NEWARE, WN. J. 


Foundations, roofs, bridges, railways and railway 
atructurea. 





ISAAC 8S. CASSIN, 
Civil Engineer, 
Late Chief Engineer Water Department, Phila, 
40  oTWELFTHST., PHILADELPHIA, Pa. 















Water-works construction, surveys, estimates, H. H. FILLEY, Crvit. ENGINEER, 
das nan, tpeotteatons, coneulasions sod super: |, RAILWAY (OCAMION AND) CONGTAUCTION, 





THOMAS C. CLARKE, 
Consulting Engineer, 
No, 1 BROADWAY, NEW YORK. 


Telephone call: Pearl 207. 
Cable address: Mellate.] 


WALTER W. CURTIS, 






Brake Bleck, 


ST. PAUL, MINN. 


8T., BOSTON, 


No. 7 Park AVENUE, Piainrifp, N.J. = | 


K. D. Estrapa. E. H. Kenyon. J. H. Gray.} 








Crapper Pareman. Anton Mitt, ~ 


‘FREEMAN..& MILL, - 
‘Consulting’ Engineers, 
8S. E. Corn. Second anp Race, 
CINCINNATI, 0. 


WOLCOTT C. FOSTER, 
CIVIL ENGINEER, 
52 Broapway, New York. 

B. D. GREENE. 

Mem, Am. Soe. 0, E., 


Consulting & Ccnstructing Engineer. 


Harbor work a specialty. Plans and estimates pre- 
pared and work execu 


ROOM 107,50 BROADWAY, NEW YORK. 
RE rn nena rt a at A A A LL LL LT 
R. W. Hivpeern, P, 8. Hitperrs. 


R. W. HILDRETH & CO., 
-_ CIVIL ENGINEERS. 


Inspectors of Railway Equipments, Bridges, Rails 
cece 2 WALL 8T., NEW YORK. 
| Pittaburgh, Pa. Philadelphia, Pa. 


JOHN W. HILL, 
M. Am. Soe. C. E., 
Consutting and Constructing Engineer, 
For Water-Works, Sewerage, &c., 
21 & 2GLENN BUILDING, CINCINNATI. 0. 


RUDOLPH HERING, 


M. Am, Soe, C, E., M. Inst, ©. E., M. Can, Soc, 0, E. 
Civil and Sanitary Engineer, 


97? PEARL 8T., near FULTON, NEW YORE. 


Designs for Water Supply and Sewerage, Construe- 
tion superintended, 


eR AL A LL TT. 
Cincinnati, Ohio. 227 Main Street. 


ARTHUR 8. HOBBY, C.E. 


SEWERAGE SYSTEMS 
Cities and Villages, 


Construction of Man 
Design and -Large ufacturing 


D. J. HOWELL, , 
SURVEYOR AND LANDSCAPE. ARCHITECT, 
939 FSt., N. W., Washington, D. & 


ear and > veering 
Sub 
aie Liew Street 


Sy 


As. V. Hovt, 


Civil and Mining Engineer, 


PHILLIPSBURG, CENTRE Co., Pa. 


Reports on Coal Mines and Coal Properties | ~ 


a specialty. 
N. H. HUTTON, 
Consulting Hngineer. 


Jexe = wharves; ‘Tharvs:dovdoptet od wena nts, per, | Room 
oom 13, 12, No. 210 E. Se 10 Ee toxingtoe 8t., Battiwore, Md, 


JOHNSON, ©, EDW. FLAD, 0. B, 
apis Mken'e Asi; Goa. ON, Babe. 


JOHNSON & FLAD, 


Civil and Linas Beg: Frarand OF i 
ater-works, 





| > Btrain 


eee 
in |” 


ORGH TESTING LABORATOR' 
BUNT ECLAPP. . 
4 wae PrrrssuRGH, Pa. 


Engineers and Chemists 


“Gpnctaurms 
curries: Inepection 0 of RAILS and all ms. 
CHEMICAL ANALYSES and PHYSICAL TEST» 
/Pinies Oisen & Co.’s Testin 
Agents for. Machines. . 
‘Vrhatcher's Side Rules. 


AUGUSTUS W. LOCKE, 
Civil  ugineer. 
Railroad: ‘Tunnel ‘work and Sewerage 

and Reports made for investors. 





. ALBERT LUCIUS, 


Civil and, Mechanical Engineer, 


tion and Reports, ” 
ALBERT R. LEEDS, PH.D., 


Water Analyst. 


Examination of water for city, manufacturing, botle 
and domestic use. Address, 
STEVENS INSTITUTE, 
Hoboken, N. J, 


naa 
JOHN MAC LEOD, M. Am. Soc. ©. E. 
Consulting Engineer, 
No. 8 Courier Journal Building, LOUISVILLE, KY. 


Fhe a remeggear er Moy of Railroads, po 
Pee 


; 





8. B. MOSBY & CO., 

Engineers and Contractors, 
é BEDFORD CITY, VA. 

ee and ee of cost furnished. 


reads san = io construction of rail- 
‘dof Miser creeks, Soret 
w= 


etc, Town 
surveyed and reported 
. OSBORNE’S WORKING PLANS 





: or 
Railway. and Highway Structures. 
DIMENSIONS, QUANTITIES AND COST. 
_ Pricess. 
R. B. OSBORNE & SON, 
qo2 Walnut St., Philadelphia, Pa, 


& JOHN N, OSTROM, 
‘Bridge Engineer, 


Room 21, 198 BROADWAY, NEW YORK. 
Sheets, Estimates, Details, Inspection, 
H. PAINE, 
Mem, Am, Soc, C. E. 
Consulting and Constructing Engineer. 
*-Cable and other Kailrvads, Bridges, Tunnels, etc, 
designed and built, 
102, BROADWAY, bet. Pine and Wall streets , 
New York. 
WM. BARCLAY PARSONS, 
M. Am. Boe, C. E. 


Civil Engineer, 
BROADWAY, 


JOHN N. POTT, 
Am, Soe. ©. E. and Am, 
ivi and Peli Bot ie Enkineer, 


EADELPUIG., PA, 


} Ww. 

















CIVIL b cite enhns 
Mate v. “eo 










CHARLES PAINE & SONS, 
Consulting and Ctetl Engineers, 
71 Broadway, New York City. 






RAILROADS, | 
Improvement of Villages and Estates. 


Guo. A, RICKER, FRED'K K. WING, 
RICKER & WING, 
Civiland Landscape Engineers. 
Specialties : Railroads, Docks, Trestles, Land- 


scape Engineer ng. 
White Building, Branch Office, 
Room i iale, mY Magara Falls, 
E. L. ROGERS, 


Civil Hngineer 

Surveyn ss executed. Plans, estimates and 

ected Reliabie reports furnished 
118T CURTIS 8T., DENVER, OOL. 


D. D. ROGERS, 
Mining & Consulting Hngineer 
Particular attention paid to the Selection and Examt 
nation of Phosphate Deposits of Florida, Office— 
MARION BLOCK, ROOM 8, OCALA, FLA. 
Established 1873, 


v 


AnpREw RosEWaTER. 
M, Am, Boo, C, E. 
ROSEWATER & CHRYSLER, 


Civil and Sanitary Engineers. 
at ~ pste Grades, Sewerage, Municipal Public 
422 BEE BUILDING, OMAHA, NEB. 


OSCAR SANNE, 


Consulting, Engineer, 
Estimates and plans for Iron and Steel Constructions 
n Buildings, Roofs, Bridges, Draw Spans, Visducts, 
etc, Supervision of Inspection and Erection, General 
engineering work, 
ROOM 52, COLBY & ABBOTT BUILDING, 
MILWAUKEE, WIS, 


M. E. SCHMIDT, 
Civil and Consulting Engineer, 
Mem. Am. Soe, C. E. 
1197 “The Rookery,” CHICAGO, ILL. 
Attention given to matters, Drainage, 


a and examination o1 
ways and vements of Rivers and Harbors, 
a South American 


Feawx Curye.er, 


Mexican, Central and projects 
< in vestigated. 
Ww, Finptay Saunt, Burson, Jr, 
Civil Engineer, A. 8, 0, E, 


SHUNK & BRYSON, 


Civil HEngineers,; 
Guth nee Mana N.Y. 


Ini ot and bal oan es een ere So Oe 
scents eantion cad <iapoat Consultation invited 


EDWARD S. SHAW, 
Bridge te RaSe aC aR et ais n gineer 


ae Snes paerer ae 


F. G. & G. R. SIKES, 


Civil | n ineers, 
81 & 8 WHITE UFFALO, N.’Y. 
RANCH OFFlok, Tei Wikhe e Y. 
Plans, Specifica 


tiona, 


FRANK SNYDER, 


Hydraulic and Sanitary Engineer, 


118 N. FOURTH 8T.,, COLUMBDS, 0, 
Y Designs and estimates for sewage dis- 
‘ ew supply. Construction” stperia 





WM. R. HUTTON, 
Consulting Engineer 


35 Broapway, New York Crrv. 


Water-works and Water-powers, River wd Harbor 
Works, Ruilways, 


aets aa 


























wi ? 1IT 
DONATO CU0zZ0, Contractor, ee OLIN E. LANDSETE, | Edwin Harrington, Son & Co,, 
Engineering Department, Vanderbilt University, Established 1867, 
NASHVILLE, TANS. 1808 Pennsylvania Avenue, 
‘ ee Engineer. ip, wong piacere Seah 


MANUFACTURERS OF 
reclamation, 
"enter aa ees 


"acs Metal-Working Tools 
T. G. GRIBBLE, ‘Cha 


designs, specifi- 
‘RIBE Deuble Chain Screw 
Assoc, M. Inst, Civ, Eng., London, Eng., 


Pualley Blocks or Hoists. 

Consulting and Constructing 4 
Engineer and Surveyor. eT haeethe chen, 
foundries, warerooms, etc. 


P. 0. Box 40. STAPLETON. N. 
EDMUND C. 8TOUT, 


oa ee eee 
Coologist 


Consulting a 
GIN 
227 E. Seamer! Sr. ENGINEER. Mp, 








EDWARD H for 
“HURRY, . ee ae veilway consisting in part of Turn- 
> i y 8 > a 
Mechanical Engineer, ain sraotarl tron work eee -Gestel Tracks, cto. 
: . 
15 CORTLANDT STRERT, NEW YORK. 18 Gt Gooege Stet, Ofer pf Grit & Nab, acne, Cutting up to 6 f 


All kinds of pee preg: See we anne and 
ported ons adutceabagateates et 
ener ES 
JOHN T. FOLEY, 


[AFAYETTE COLLEGE 


EBASTON, PA. 


; ees Solas $4 women 


eee RtGIsTEAR, 
W. W. Panwer, Pres, E. E. Waxt, Secy. and Treas, 
W:- W. PENNEY SURVEYING CO. 


Civil Engineers 


Contract Pipe Layer: 





Te 


EXTENSION LATHE, 


JAMES M. BROWN & CO., 


General 


SS 


Home Address: NASHVILLE, TENN. 


Correspondence solicited. 
HAROLD VAN DUZEE, 








Civil and Sanitary Engineer. 


TOPOGRAPHY. — 
LAND IMPROVEMENT General Contracto rs, Railwa 
p 218 N, 8ru ST, ST. LOUTS, MO. y 
369 Church 8t., Roanoke, Va. 


HR, H, FILLEY, D, W. PIKE, 


FILLEY & CO., 


Civit ENGINEERS, 
KANSAS CITY, MO. 


‘Ratlway and. Motor Lines, Irrigatiqn, Sewerage, 
Plans, Estimates, Construction superintended, Bound- 
ary, — ‘and Topographical Surveys promptly 
execu 


F. Morrert. H, ©. Hopoxuss, C. E Cc. E 


eo ee a ©. T, Morrerr, 
~~ +e 


MOFFETT, HODGKINS & CLARKE 


vy. W, TUTTLE, 


C. C. VERMEULE, 
Civil & Topographical Engineer 
ROOM 138, 71 BROADWAY, NEW YORK. 
J. A. L. WADDELL, 
Consulting Bridge Engineer, 


In charge of Western office of Taz Puawix Batbes 
Co, and Taz Puantx Ino Co, 


Keith & Perry Building, oor. 9th and Walnut strects, 
KANSAS CITY, MO. . 


GEO, E. WARING, JR.,: 


Contractors, 


Estimates made on all classes of 


Engineering Work. 





GENERAL OFFICES, 


Boreel Building, 115 Broadway, 





M. Inst, ©. E., NEW YORK. 
sae ENGINEERS AND CONTRACTORS. 
Consulting Engineer. SYRACUSE, N. ¥. ST f AM SHOVELS 
Sanitary and Agricultural Drainage, the Lay- ities : 
ing Out of Towns, eto, Works Gas Works, Ka igceric. Lighting, and i ° 
G, E. Want, Jz., M. Inst, C, E,, W.H, Cuapuan - Railroal, Engi in cies and _ -~ % a Geeionion. Sub-Structure, 


Piss Epcctentiona ad Watmctes penmeaels 
New York Office, 34% Pine %t., 
Chicago Office, 720 Opera House Block. 


F, W. Farquuas, 
WARING, CHAPMAN & FARQUHAR, 


Civil Engineers, 
NEWPORT, BR. I. 


Caisson and 
Coffer Dam Work. 


Furnish Plans for, and Sugarvine the Ouaetrestag : : a EXCAVATIONS, PILE-DRIVING AND 
“fropographioal W and the Laying out of Tow SPARES Be EVANS, HEAVY MASONRY. 


Gno, E, Wanine, Jz,, ConsultingEngineer, 
WILSON BROTHERS & CO., 
Civil Dat ee, Pale and Architecss, 


J. H. MARTIN & CO., 


ENGINEERS AND CONTRACTORS, 
insurance Building, cor. Broadway 


CONTRACTORS. 
and Olive Street, St. Louis, Mo. 


masowny a crnotatty. /CABLE RAILWAYS. 
436 Walnut St., Philadelphia, Pg, E. SAXTON, Contractor, 


Sewer Flush Tanks,|KAnsas city, 








WOLTMANN, KEITH & CO., 
Engineers and Contractors 
for Water Works, ete., 

li WALL STREET. NEW YORE. 
Knoxville, Tenn. 
ROOM 10, CITY HALL. P.O. BOX 21. | “The Rosewater Lightning Flusher’’ 


WRIGHT & WOOD, Simplest in construction. positive in GABLE RAILWAYS BUILT BY 5. SAXTON 


pcs Nor meg he oe Be Walnut St. Line, 
Civil and Sanitary E nee and | Grand Ave. aod 16th Bt. | Gg a = 


‘Ave. and Westport asian che. Mo. 
Bt. for Hoimes St. R . 

a y. Co., Kan 
Line,” for Met. Ry. Co., Kaneas 


Lge, for W- & G. R. R. Co., 


MO. 






























Iv mnt NEWS . 





CEO. WESTINCHOUSE ue Ww. WELSH JOHN CALDWELL WW, CARD, H. H. WEST 
President. — Supt. Treasu ret, ‘Secretary: i neral manous P 


Ti WESTINGHOUSE ATR BRAKE COMPANY 


PiITrrTrsBURGE, PA., U. Ss. A.. 


—MANUFACTURERS OF THE— * 


WESTINGHOUSE AUTOMATIC BRAKE, 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 20,000 


engines and 195,000 cars. This includes 100,000 freight cars. Orders have been received 
for 45,000 of the improved quick action brakes since: December, 1887. 








Below is a Graphical Illustration o: the Progress Made in the Application of the Automatic Brake to Freight Cars 
since its Inception. 


Year. WNo. Per Year . GRAND TOTAL 
1881 105 . oP s 105 
1882 1085". . 1190 
1883 4966 am 6156 
1884 15051 q———— . 21207 
1885 10410 qu : 31617 
1886 (nem 40563 
1887-928 ae | 49844 
a | 77540 
SS) ES LLL TAIT 101576 


101576 Freight Cars fitted with th- Westinghouse Automatic Brake, which is more than 10 of cent. of the entire Freight 
Car Equipment of the United States. 





The unparalleled excellence of the stops made by the Westinghouse ipettensanedl Train of 50 Freight Cars which were 
equipped with the New Quick Action Brake such as this company now supplies upon orders, conclusively demonstrated 
to the many hundreds of Railway Managers and others who witnessed these tests, that the brake being practically 


simultaneous in its action on each car, long trains could be readily handled and brought to a stop in — on possible eeace 
and without shock, 


; 


A Brake not Possessing these Advantages nem Prove Successful. 


When properly fitted with the Automatic Brake and a good brake good results may be had in every 
day service, as was practically demonstrated at Burlington, ies. on the C =. aly. gon & R R. where a train 
of ld ears fed witha brakes that fl bee used in previous tes and in eal service sar tapi, diet we 
and given several runs over the test course, making stops whi rere eyed excelled those made witha under the 


auspices of the Master Car Builders’ Association calling forth from the Committee “of Tests the ee we quote 
from their report to. the Association ; 


- eleasnaits 10a ncaeticdien is teas wa-anmaamn ee inthe strongest way thatthe 
et oo ore Ne eee service,” . 






















ENGINEERING NEWS XXX1 


"The Worthington High Duty Pumping Engine 


In this country and abroad there are now in use for Public Water Supply more 
than fifty of these Engines, representing an aggregate daily capacity of over 


THREE HUNDRED AND FIFTY MILLION CALLONS 


The total daily capacity of Worthington Pumping Engines now in use for Water 


Works service exceeds 
TWO BILLION CGALLONS 


An illustrated Pamphlet descriptive of the Worthington High Duty Pumping Engine 
will be furnished on application to 


HENRY R. WORTHINGTON, 86 and 88 Liberty St., New York - 
Southwark F foundry and Machine Company 'Water-W ork 5 Mi 9 f h n a ry 
































BOILERS; BLOWING AND A SPHECIALTY. 
TANKS, REVERSING | 
STEAM exanes. | COMPLETE PUMPING PLANTS, 
HAMMERS. CENTRIFUGAL | Pumping Engines, Boilers, Feed Pumps, Heaters, Pipe Wo ete., ete 
_ HEAVY PUMPS. Correspondence Solicited. 
SATIN — sreanrura) POND ENGINEERING COMPANY, 
PORTER-ALLEN AUTOMATIC ENGINE. a St. Louis, Chicago, Kansas City, Omaha, Dallas, Seattle. 
a a gECcOovOomY. DBUBARBRILITY. CLOSE REGULATIO! eee 
r The Buffalo Steam Pump Co. 
nN BUFFALO, NEW YORK. 
iE “exe 
' Steam Pumps for all duties, 
ah 
Water-Works Machinerv 
aspecialtv. 








Runt ne as 
Bo CORTL cuscowscorimn \ a 


eS aw ne mE ny aT rata te a 


PUMPING pee - at Mn Cle 
i OT ESL LTRS SSeS pt UES ie SNR FRIRBANKS ere 







Awarded the Crand Prize atthe late Paris Exposition. CoMPOUND FOR Se” Le ee - 
Wah 8 $s sae: ¢ ony a" Fy, eee -_ ; a2 tea ek A‘ 


THE BALDWINSVILLE CENTRIFUGAL PUMP 


The Oldest, Best and Cheapest Centrifugal vo 
in the —— on rtica!, Horizon'al and Sostigs OX rem 
col Minos 7 






Steam Pumps. Vacuum Apparatus. 
Vacuum Pumps. Condensers. 
Filter-press Pumps, Ammonia Pum pe 
Dry Air Compressors. Acid Blowers, 


GUILD & GARRISON, 


Kent Ave, cor. South 10th Street. . BROOKLYN, N. Y. 















> Capacity 
to 40,000 Gallons per minute. lor Catalogue 


IRWIN VAN WIE, Man’tr. “SHekctstrn.Y: 


Sand Pumping Outfits a Speciality 


Dean Bros,’ Steam Pump Works 
INDIANAPOLIS, . IND. 


DUPLEX PUMP. 








PUMPING MACHINERY 


eal ZAGERUAY 


















XXXII ENGINEERING NEWS 


NATIONAL TUBE WORKS COMPANY. 


McKEESPOR?, BOSTON, NEW YORK, CHICAGO, ST. LOUIS, PHILADELPHIA. 
MANUFACTURERS OF 


WROUGHT IRON PIPE FOR COLUMNS 


SEWERS, GAS PIPES, STEAM PIPES, SPECIAL PIPE AND COUPLINGS FOR WATER-WORKS. 
MACK’S PATENT INJHCTOR FOR LOCOMOTIVES. 


Dodge's Patent Injector for Stationary Boilers and Agricultural Machines, 
SELF-OILING TUBULAR AXLES. 


THE MICHIGAN PIPE COMPANY, = 
BAX Ol TX. BALOER IRON WORKS 


GAS AND WATER PIPE, 
Hatcher thane 


Provident mas, Secke 703 & 704, 
401 Chestnut Street, Philadeipnia, 





Improved Wyckoff Pipe. 


Water Works Builders. , ure Weld ee TTESSU Fes. . 


Pipe for Acid Works, Distilleries, Breweries, Mines, Mineral Springs. AMMER WELDED 
Sulphate Fibre Mills, Tanneries, Etc. 








Steam Pipe Casings and Wire Conduits for Underground Use. 


Steel or lron Spiral Riveted Pipe 


FLANGES AND HUBS AND SPIGOTS TO THE REGULAR STANDARDS, 
Practical for Water, Gas, Steam, or Air, under Light or 
Heavy Pressures oreeee — CHEAP. THE BEST 


THE SPIRAL WELD TUBE COMPANY 


aor Couplings for all uses. 43 JOHN STREET, NEW YORK. 


PIERCE & THOMAS 


42 Cortiandt Street, New York. 
GENERAL AGENTS. 


BRENNAN GRUSHER 


LARGE CAPACITY. 


Small Power, Few Repairs. 
CONTRACTORS MACHINES. 







$ to 24 Inches Diameter ; 2 to 25 Feet Lengths; all Pressures. 


Uurivailed for Water Works, Hydraulic Mining, Irrigation, etc. as proved by 
12 years practical experience, 


ABENDROTH & ROOT MFC. CO. 
28 CLIFF STREET, NEW YORK. 


ROCK AND ORE BREAKERS ORGRUSHERS, 


THE “ BLAKE” STYLE.) 









~« This style of Rock Breaker after 15 years prac- 
tic re test at POR» Gg ASPOAD has enees to 


e BEST ever => ed f ose of Now READY. 
brestting all kinds of hard and | brittle Cahstandes F U 
eit ares|OTTO GAS ENGINES "wi" 
Coal, Piaster, Iron, Gopper. 7 Tin and Lead with 


@res. Also for making 


Railroad Ballast and Concrete. 


Farrel Fonndry and Machine Company 


ANSONIA, CONN 


Copeland & Bacon, Agents, New York 
and Philadelphia. 


Gasoline, 
Coal Gas or 
Producer Gas. 
SIZES, % TO 100 HORSK POWER. 


Large Economy in fuel by our engines, combined with 
Gas Producers, giving One Horse Power for 
1% lbs. of Anthracite Coal. 


Will tract for erection of Water-W Sewage Pumps, Electric Light Plants, Cable Road 
ve Sta ious, driven ty Gee: rah degree of economy. 


OTTO GAS ENCINE WORKS. 


151 Monroe St., Chicago. ' 18 Vesey St., New York. 
334 and Walnut Sts., Philadelphia. 


VICTOR COLLIAD, 


SOLE MANUFACTURER — 


OF THE 


Improved doar Colliau. Cupola, | 








DYNAMITE EXPLOSIVE 
"hows 20 Tu AX eet all Mining, Railroad FOR FURTHER PARTICULARS 
Work, Rock and 





wen Sa: aS. 
ww 287 Fomtecmon. owen = (Dmrnore, mom 


eS ane seh 





é a pent 
a a 2 tage = ae A a Pe i a 








(oo é eae 


BO A me Or: 
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SHG rSTae trran rt 
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M. BURKE, Pres and Tress. O. KE. BURKE, Vice Pree. Soy. 


| AKE SHORE FOUNDRY. UNION HYDRAULIC WORKS, — 


Fire Hydrants, Stop 
Valves, Check Vaives, 
Foot Vaives, Reliet 
Vaives Station Vaives 
Water Columns, Etc. 


Branch Castings, Car Wheels, Locomotive, Car, Brite and General Castings, |°"'"°" SbrPUE bol With. POR AAAS TaCAD, GRE 












Manufacturers of 
all Sizes of 








LEVEBLAW Germantown Avenue and Second Street, Philadelphia, Pa. 
SHATTANOOGA FOUNDRY AND PIPE WORKS. THE JACKSON & WOODIN MAN’F’G CO.,; 
0. GILES, President; OQ. B. IBESTER, Vice-President; - LLEWELLYN, Secretary Treasurer 


Cc. & Woops, Prest. 
C. H. bane ER, Vics Prest. 
a Manager. 
wM. ¥. LOWRY, Treas 
FR Fat H. EATON, Secy 
H. F. GLENN, Gen’! Supt. 


successors te D, GILES & CO., Chattancoga Tenn., Manufacturers of 









Also CASTINGS ant 
PATTERNS of every DE BERWICK, 
CRIPIION made to OR Columbia Co. Pa 


DER. FREICHT CARS, CAR WHESSS, BAR IRON, 
THE OHIO PIPH COMPANY. | CAST IRON 


MANUFACTURERS OF FOR WATER AND GAS, 
, FLANGE PIPE BELL AND SPIGOT, OR FLANGED, 
sricin, casTines. with FITTINGS, 


Fire aces Stop Vaives, Lamp Posts, Canada Turbines, £c., Be. 











Heavy Castings a Specialty. GENERAL FOUNDRY & MACHINE WORK. 
COLUMBUS* OHIO. Mellert Foundry & Machine Co., Limited 
JOHN FOX, Selling Agent, ellert Foundry achine Uo., ’ 
oes ee: ey ee 160 — Mow Yeek, READING, PA 








LOvuIsviLsLEe. HY. 


DENNIS LONG & COMPANY, | m. J. DRUMMOND, 





SOLE SALES AGENT FOR 


BUILDERS’ IRON FOUNDRY “GLOBE” SPECIAL CASTINGS. 


Office, Corbin Building, 192° Broadway, N. 


LD 
George Ormrod, Man. & Treas,, Emaus, Pa, John Donaldson, Pres’t, 136 South 4th St,, Phila,, Pa, 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON CO, 


Manufacturerstof, CAST IRON PIPE and special castings for 





MANUFACTURE EXCLUSIVELY 


Cast-Iron Gas and WaterPipe| -*"=" QE) oo cas 


And SPECIAL CASTINGS of all sizes. __ 4 PIPES CAST VERTICALLY. EMAUS, LEHIGH COo., PA, 


NATIONAL FOUNDRY & PIPE WORKS, Limited,| Warren Foundrv and Machine Company, 


MANUFACTUBEES or 














FLANGE PIPE "WORKS AT NEW YORK OFFICE, 
AND PHILLIPSBURGH, 160 BROADWAY. 
SPECIAL CASTINGS, thy 
PITTSBURGH, PA-OFFICE: — wGOmrm arm, Pa. | CASTE Nescin inches diameter. Branches, Bonds. Metorts, Ries 


; WATER & CAS-WORKS SUPPLIES. 
Submarine Engineers and Divers. READING IRON COMPANY, ot| CA87-1BOR. WATER, GAS AND FLANGE 


Wrought Pipe. Tubes, and Special PI BP CAST 
Contractors for submarine work of all kinds where divers are required. every character. PE. SPEOIAL CASTINGS, Bro. 


ering sunken property. CHAPMAN VALVE MANUF'’G CO., VALVES med HYDRANTS. 
Laying Submerged Pipes for Water, Gas and Sewerage a Specialty Spesifications for bids aeae and estimates of cost on ai! Kngin ‘ork in lrom given. Also on tbh 
* pecialties of the ScoTT such Machinery, Boiler and ‘ Work. 
Estimates and Consultation promptly given. Correspondence solicited « a os — 





Office, No. 28 Summit St., Toledo, Ohio. 28 PLATT and fae on ow ae er ere NEW YORK 

DETROIT IT PIPE 

&, FOUNDRY CO.,; CLEVELAND PIPE WORKS Co., 

JAMES MCMILLAN, President. ae 

Hues McMILLAN, Vce-Pres- 
and General Manager. 


CP Oo me rrr 


WORKS: 
NEW PHILADELPHIA, 
OHIO, 





W. C, McMILLAN, Secretary 
and Treasurer. 
GENTRAL OFFICE: 
CLEVELAND, OHIO. 


J. W. Wurtine, Supt. 


Flange Pipe from 2 to 42 ins. General Foundry Work. 











Office No. | NEWBERRY and McMILLAN BUILDING. SPECIAL CASTINGS. 
H. &. MOWANE, Pres't & Gen’! Manager. W. D. CAMPBELL, Sec'y & Treasurer.| A. H. McNEAL, Prest, Burlinton, N. J. SED. SEURORS, Seem. Hee: a 


The McNEAL PIPE & FOUNDRY CO. 


MANUFACTURERS OF 


THE CLA = 
MORGAN COMPANY - FB CAST-IRON. PIPE 


CAST IRON GAS AND WATER OE NOD a nc 


Large Cylinders and Heavy 
| Castings. 

| _Preneietore of the Hil Citv Pipe Works. 

: 303 4° 


General Foundry Work. 
‘LYNompunc. We. 




























New voRK Orriée = Orrice aD wonxs, 
62 Wall St. Burlington W&, J- 
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TO ANY 
ROSSENDALE HYDRAULIC CEMENT 


MANUFACTURED. 
USED ON THE 


Most Important Works 


tN THE COUNTRY. 


WARRANTED SUPERIOR ea lr 


a eee sania aataie 14 neue "ah 
















Strongas, Chuapest, oe al eel rae 
For Sale by all Dealers in Masons Materials. 
JOHNSON & WILSON, Gen’l Acts, | 
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a RE mh Ma mint sve ad neni, te ee eee OM 
| WARREN SCHARF ASPHALT PAVING CoO. ‘co. 


GENUINE 


for Streets, Sidewalks, Driveways. The Standard Pavement tor 





Cheapness, Health, Durability, Smoothness and Safety. 
IT ENHANCES THE VALUE OF PROPERTY MORE THAN ANY OTHER PAVEMENT. 


va et ee Principal - Office, 8] FULTON STREET, NEW YORK. 


- MACHINED” CAR WHEELS SHICKLE, HARRISON & k HOWARD IRON COMPANY, 
BORED, GROUND AND BALANCED. Mauofacturers of CAST- TRON PIPE TOR WATER AND GAS.” 


. (CAPACITY, 250 TONS PER DAY). 


Gas Holders, Stand Towers 
for Water-Works, Flange Pipe, 
; Pump Connections, Fiexible 
Joints for use under water, and 
= all other Wrought and Cast- 
Iron Work required for Gas 
and Water-Works, 


Will erect GAS” HOLDERS 
and STAND TOWERS in any 
part.of the United States, Can- 
ada and Mexico. 

















These wheels are finished fp a So pastoct mechanical manner, being bored in the hub, ground 
rfectly true on the tread and ced. They are guaranteed true to 1-64th of an inch. This 
nsures additional life for the wheels, rolling stock and ea tee way,and better work with 
kes. The wheels are finished on machinery of entirely new design. The work is done in a 
rapid and economical, yet perfect manner. Immediate delivery in any quantity. 


NEW YORK CAR WHEEL WORKS, Buffalo, N. Y. 
GRIFFIN CAR WHEEL CO., Detroit, Mich. 


GRIFFIN WHEEL & FOUNDRY CO., Chicago, Ill. 


| J BR. ELLICOTT, General Agent, GEO. FULLER, Northwestern Agent, 
63 Boreel Building, Drake Block, 
115 Broadway, New York. St. Paul, Minn: 


NATIONAL FILTER. 


OUR aystem of washing the Filter is perfect, as it Simultaneously puts the entire FiltereBe@ in a complete state of ebullition, like a boiling spring. 


No Complicated Sectional Washing. which is never efficient unless the Filters are divided into ti b rti d 
| Pilter- Bed. W ithout such partitions the filth is simply thrown from one section to the other, only a portion of it , Siarent ohh the waneee oe 
No Copper or Lead Shot (which poison water) used in the National Patent Sand Strainers. 


Refer by permission to NATIONAL WATER PURIFYING COMPANY, 


} 
| 























pe HENRY R. WORTHINGTON, 86 and 88 Liberty St., New York. 145 Broadway and 86 Liberty St., New York. | 
The Oldest and Largest Establishment in the United States. ‘ 
i MAN” be 
“HOFP CEMENT. ae tae 





M. Albert Seu}, General Salo» | AWRENCE CEMENT CO., 7stauums* CARSON TRENCH MACHINE GO., 21 HAMILTON 8 eT. 


Krnest BR. Ackerman, | Agents. New York. 


Sales in the U mated, — 5,000,000 Barrels. Daily acity, 5,000 Barrels. We have the Machines to let for digging and back Some sim some complex. Rd sizes. 
sotiee and best one ill», and manufacture only tro from the Best Rock. In com- os econom jor digging and back Alling. years’ use. Used last in Boston, 
ive test the ** HMOs PW AN 99 18 palware = head. The heaviest masonry and the largest | IL Haverhili, 3 ane Montreal, pels wags mend Ee. phe nee” 
' Public works are built with ** HOPFMAN.°? We publish, for free distribution, a pamphlet -| © eve and, Cincinnati, Chicago, St. Louis, Kansas 
| giving valuable information about cement. 
| BOSTON, MASS. 
} 


F. O. NORTON’S Cement was Used for Pointing. - 


anne «earth n mr eseatetemanenen eeanerema 
A L Ss if N’S PO RTLAN D C E- Ni Ee N T. “We used large cenpaite’e pny mca in» pointing then ite taabaeer of the pa ies Beer 


Bridge, and clays with sat: eachory resul 
Tests made under Col. D. C. Housron, Corps of Engineers, U.S. A., of Alsen’s Cement | insure good work. * he poing on the be Brodkiya Tower has has withstood the weather now 

used for sea wall around Governor’s Island, i wy ork Harbor. for some fourteen years, and you o-. refer to it with confidence that it will bear out what! 
Tensile strength per square inch, 1 day, 384 ibs.; 7 days, 600 Ibs. ; 30 days, 818 lbs. have said.” Ff. O, NORTON, Manufacturer, 92 Broadway, New York. 


Aisen's Portland Cement Works, “Post Bldg , 18 Exchange Place, N.Y PORTABLE RAILWAY *°5.2tiee."@ 


7 | ; ; Steel Rails and Railway Equipments, 
| Union and Giant Cements. suctgaharat Ga ai umcacageacee. 
Dr. L, S. FILBERT, Prest, witncomiesh avi Yersityot Mig Treas. 


Stuart's Patent Granolithic and Artificial Stone in any x 1a rec s T E E L @ A t L Ss * 


Messrs. Lesley & Trinkie a : muary lth, 1885, 
nio 


GENTLEMEN— We have used some 3,000 or 4,000 barrels of “ m’ Cement, “made by the 
American Improved Cements Compan;, at Egypt, Pa., and find it superior in a to any st ARD SECTIONS i 78 BS — FER vARO, 


: 





of the Rosendales, in fact, better than any of the common Cements heretofore used by us. 
We have also used a considerable anount of the Standard Portland “Giant” brand made| STREET RAILS 
by the same company, with the very best results, and in a consider it equal, if not superior 


he foreign Portland C ts. V 
Sn eee ee US eILBERT. President Vulcanized Paving Co, Penneylivania Steocl So., 
LESLEY & TRINELE, Sales Agents, 2 Wall St., cor. Broadway, New York City. 
220;sSouth Third Street, Philadelphia. } STEPHEN W. 




















The extent of pavements laid by this com- ITS ADVANTAGES : Tow has laid pa: t in 
ny, prior to Jan. 1, 1890, is as follows : Durability, Smooth Health z= —. asphalt pavemen 
a ae in Sarety, No Isclessness, Popular- | 27 cities of the United States on 618 streets. 
Sa. yee Chi , i > >» Cheapness. It has taken up other pavements and re- 
Washington . 67.199 Oe. .« « 15,961 It tetneaites pavement which in thiscoun- | placed them with Trinidad Asphalt Pave- 
New sap ‘ | Boston Git; 45,226 | try can to-day show 255 miles of surface in 
Buffalo. ........1,204,678 | Kansas City... $9,995 Gret-clasa ot order. It is the standard pavement | mest to the following extent: 








a Gc Be | es ert ‘ataege et 
esburre. 464 | Tt will save 39 to 40 ner cent. of the cast of | Wood.:..... Sap oe TRibsseae . 8. 
151.147 | Harrisburg... 42.393 it sill save 20 te bed cn net sin any elty. Stone............ plies — . 
133,363 Other cities... 527,493 It will save 50 to 75 per cent. of repair French Rock seve a ai 
_- vehicles Coal, Tar and ulcani’ te. “ 
: ee ee ree colt saves human nerves and health, and adds | Macadam... ..#..., <--- 
vale a road- comfort very uses a car- dean 
doa oe nt mp = OvGrY Person who Uses BOF | Total....er0 ++.-Hes RAMA egusre yards. 
For plans and estimates apply to the general offices of the Barber Asphalt Paving Company mS 





A. L. BARBER, President, Le Drott Building, Washington, D. C. ~~ 
F. V. GREENE, Vice-President, Washington Butiding, 1 


Chapin Pst. Yoseuh, 3 h Si Frans Bt: eo c Ropeka, 10) Kansas Ave: 
in lk Block; Ne Boronts Bh: 50; 0 
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